20 CENTS IN CANADA 


a Laas 
DECEMBER 
15 CENTS 


NEW INVENTIONS 
MECHANICS 

THE HOME WORKSHOP 

MONEY MAKING IDEAS 

350 PICTURES 


Forty years ago Eveready introduced the world’s first flashlight... 


TODAY EVEREADY AGAIN BRINGS YOU 
A NEW CONCEPTION OF PORTABLE LIGHT 
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40 Improvements—Greatest Plymouth Ever Built! 


ROPLE EXPECTED IT. And now it's 
here... the greatest Plymouth in 

tight great years. Forty improvements 
add to Plymouth’s sensational value. 

Tt’sthe sturdiest car we've built... 
100% more rigid frame... body newly 
reinforced at five main points, 

tis again America’s most economi- 
cal full-size car... with evidence piling 
up that it gives 18 to 23 miles or more 
per gallon of gas. 

‘The 1936 Safety-Steel body is not 
only stronger...and safer... ut also 
hhas new insulation against rumble and 


road noise. Plymouth's brakes are 1007, 
hydraulic—they stop you safely 
New design steering eliminates the 
final trace of road-shock at the wheel. 
‘Added to the luxury of Plymouth's 
Floating Ride are 11 new comfort fea- 
tures...inches more leg room...2 
inches more elbow and shoulder room. 
‘Thisnew 1936 Plymouthison display 
at your Chrysler, Dodge or De Soto 
dealer. Sce how big and beautiful it is 
+ .-driveit. (Ask about the official Chry- 
sler Motors Commercial Credit Plan.) 
[PLYMOUTH DIVISION OF CHRYSLER CORP. 


6 Plymouth 


4 THINGS PEOPLE WANT: 


1. ECONOMY—All evidence indicates 
18 to 23 miles per gallon of gas. 


2, SAFETY—Plymouth’s body 
Steel...Brakes are 100% hydraulic. 


3. RELIABILITY—falllow-priced cars, 
Plymouth has mast long-life features 


4, COMFORT—Plymouth's Floating 
Ride plus IT new corsfort improvements. 


BUILDS 


P LYMO U T a GREAT CARS 


DECEMBER, 1935 , 


anwono s ooen, ce — POPULAR veo omen 
Ready 


Anruux Waxatine, Home Workshop Editor 
= shed Monthly by 


ion rime tne oo” SCIENCE — ache 


peceere MONTHLY core 53 Fourth Ave, New York 


TABLE OF CONTENTS for DECEMBER, 1935 


Can You Prove Who You Are? . 2 2 2 ee ee ee ee OB 


Jous E, Looce describes amacing mew ways to test identity 


Make-Believe Battles Test Uncle Sam's War Machine . . . . 16 


Rooeer E, Manriy tells how mimic engagements teach armies and navies to fight 


Hunting Wild Beasts with Bow and Arrow . . 2 2. 2. .) @ 


Exciting exploits of a daredevil sportsman, related by Axowew R. Booxt 


Midget Motored Models Run Thrilling Races in Air and Water 25 


A visit with Eowts Teate among the builders of miniature power craft 


Bombless Bombing Trains Army Flyers . . . 2. - ee . 0 M 
Ingenious new practice methods of ir Corps marksmen 


Boy Sailors Get Real Ship for Clubhouse . . . . . - eee) 36 


How 200 young Americans have banded together for adventure at sea 


A Billion in Gold to be Recovered by Hydraulic Mining . . . 43 


Details of a remarkable project to wilock hidden treasure in California grovel banks 


Color Wizards Identify 100,000 Hues by Eye . . . 2 2 we oy 


Watrex E. Buxtox tells why men beat machines at matching rainbow tints 


FEATURES AND of AUTOMOBILES 
DEPARTMENTS Fes Kens Wi co P 
New Ideas for Home Owners ._.__6 
Homemade Timing Device. 72 
Sey- | Relirind Comecsnion n 
: Installing an Auto Heater 2 
Microscope Explains Photography 46 | <. windshieids 
. ili ant eee amen 2 
Un-Natural_ Histo 31 ee: 
‘Tests Shaw Molecules in Action .._52 
Portable Radi Costs Only $3_54 AVIATION 
Handy Aids for Radio Workers Attempts Birdlike Flight... 19 
's ‘Ai Camera for Amateurs... 20 
Don't Drive a Rolling Toe Box. 58 | Hest Rey Destroys Fog... 21 
‘The Home Workshop... . 59 | Aerial Photo Shows Whole Sate 31 
Photographic Christmas Cards. 70 | Plane Is Flying Wind Tunnel. 31 
Kinks for Car Owners 72 | Gian si Rockets. 38 


Cover Design by EDGAR F. WITTMACK © Propeller Is Biggest Noisemsker . 40 


THE WHOLE AMAZING STORY OF 


ACM 4a mty THE SCIENCE 
Greatest Foe 
Outline 


AWAITED THIS GREAT 
ye ] ; 
a 


COMPANION WORK 
Of all living things—a whole library of know: 


fedge on ‘every form of life—revealing the 


tnysterin of the human body and human be- WROTE 


Pe ee eomme OF THE LITERARY 
you have always wanted to know aboot 
rigin and evolution of all the inhabitants of 
the universe: Tn fascinating text and pictures H. G. 
th Julian 5. Husley and GP. 
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Now it is possible for Guild members to get an additional NEW tock | Tye tsermry Gut of Amerie, Bont 127-3. 
every six months ABSOLUTELY FREE. Full information will be | Sea hedianAvenon, now York 
sent you about this important new feature, 
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In This Issue—Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 


You Can 
MAKE MONEY 


, with these Popular Toys 
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f § Get this great outit! Make toy castings of Buck with his marvelous Disintesrator Pistol 
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Aig ety "Pl pouting ee ots ke i ete 3 rane 
ah Coe lk ps ce ge lo ag a 0 at am 

re es 
= 
ts = 


‘Start your own toy business with this Complete out 


U8 Sat" high 
Fill your stocks now! 


SEND THIS COUPON 


Rapaport Bros. 
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GIVES YOUR CAR 


Lasting 
Beauty 


The Sooner Any Car 
is Simonized the Better 


Simoniz your car. 
Winter sets in! 
Simoniznow more than ever. Itkeeps | 
snow, sleet, mud and other destruc- | 
tive elements from getting at the | 
finish; no chance for them to dull and 
ruin its beauty. So give your car this 
“beauty insurance”! If it is dull, first 
use Simoniz Kleener. It quickly re- 
stores thelustre. Then apply Simoniz. 
Although easy to put on, Simoniz is 
hard to wear off... perfect protection 
that makes the finish last longer and 
keeps your car beautiful for life. 


MOTORISTS WISE 


SIMONIZ 


Simoniz Kleoner! 


Iecorated by 
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proces. te. look 
fine choice woods 


New Ideas for 
Home Owners 


TREPROOF wall board grained to 

look like choice panels of walnut, 
douglas fir, knotty pine, and other woods 
is one of the newest materials for use in 
home buildings and remodeling. The board, 
decorated by a special photographic proc- 
ess and protected by a coat of lacquer, 
needs no additional finishing although 
war, shellac, oF a second coat of aequer 
can be applied if desired. Sold in sections 
four feet wide and from six to ten feet 
long, with the sime grain, color, and 
bburling in each panel, it lends itseli well 
to decorative matched-grain effects. Tt 
will not warp or bum and can be cut 
fither by sawing or scoring with 2knife 


FUSE CAN BE 
RENEWED 


The new type of 
fuse shown above can 
be renewed simply by 
holding it point down and tapping it 
‘with a finger. A pool of mercury, instead 
of the usual fusible alloy, carries the 
current. According to the manufacturers, 
these fuses can be renewed indefinitely. 


AIR-CONDITIONING UNIT 
IS EASILY INSTALLED 
Cosr1xe little more than half the price 
of an electric ice box, a recently de- 
veloped air-conditioning unit canbe 


lates the air and controls the humidit 
is mounted on the basement ceiling and 
provided with inlet and outlet registers in 


the floor above. From this point. it, is 
said to be capable of fully conditioning 
the air in a six-room house. Powered by 
a small motor, it consumes no more el 

tricity than an ordinary sixty-watt lamp, 


INDEFINITELY | 
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ELECTRIC HUMIDIFIER 
FITS ANY RADIATOR 


midity for small 
months, an inexpe 
hhas been designed that can be applied to 
any steam or water radiator, The unit is 
simply screwed into 


Receiving its necessary 
ie directly from the radiator, the 
unit requires no attention once it is in 
stalled. In tests by the inventor, the 
humidity supplied proved to be suficient 
for the first floor of the average home 
An auxiliary unit makes it 

vse the humidifier for dispens 
medicinal. vapors, 


Ouestions 
~— 
FROM HOME OWNERS 


Q—Recextey, while replacing the 
chimney on my’ home, I accidentally 
spilled a title of my cement mixture on 
the asphalt-composition roof, How can T 
emove the stains that were left when the 
cement dried? —W.T.M., Syracuse, N. Y 


A—Ir the roof surfa: 
slate granules, remove 
pletely as possible 

and using a wire brush, ‘Then apply. pre- 
pared cold roofing cement or asphalt roof 
ing paint of the proper color to. the 
damaged surfaces, Finally, when this is 
tacky, sprinkle on slate 
right ‘color, You can obtain th 
scraping them from left-over shing 


Old Electric Meters 


| RD. H, saxsriewo, a0, Under 

ordinary conditions, neither heat nor bw 
midicy will affect the accuracy of an 
| electric meter. (Cu on page 9) 
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TIGHTEN YOUR GRIP 
ON THE FUTURE 


Life Insurance Com 
yf Pantapeun 


PROVIDENT MUTUAL 


If you can save 25 cents a day. or over, mail this coupon 


WA 


How many of these questions 
about automobiles can you 
answer correctly? 


4. How can you make your car ride safer 
at high speeds? 

2. Domodern engines run at higher or lower 
winter temperatures than the old nes? 

3. What should you be careful of when in 
flating front Ures? 

4. Why wan last winter @ severe text of 
antiticenee? 

5. What ia the beat way to drive out of 
deep mt or now? 

6. How can you find out how much anti- 
fee your ar requires for protection in 
oro weather 


ANSWERS 


41. Have pressure in front tires a few pounds 
higher than the rear. 

2 Modern engines run at much higher 
winter temperatures. 

13, Be sure both tires carry the same pres- 
‘ure. Uneven inflation causes shimmy 
land hard steering. 


Ordinary, "chem 
away during warm spells and didn’t give 
protection when freezing weather re- 
Yurned. Eveready Prestone won't boil ff 
fo evaporate no matter how changeable 
the weather. 

8. Back out, if possible. This pulls rear 
Wheels tp'and out. Going forward tends 
to push wheels in deeper. 

6. Find your car on the chart on the inside 
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KIT 4S—Materials for Great Republic 


LIPPER ships are more 
any other type among 


ship ever builtin the 
United States was the Great Republic. Don- 
ald McKay, the leading ship builder of his 
time, constructed her, and in order that he 
could embody his own ideas without inter- 
ference from mercenary owners, he built her 
at bis own risk asa magnificent experiment 

‘ur ew construction Lit this moth on 
tains all the necessary raw mat I 
size blueprints for building a model of the 
Great Republic. The bull is 3144 in. long; the 
over-all size of the finished model is 43 in. 
long and 231% in. high. Not only is it the 
largest clipper ship model we have offered, 
but by ‘far the most complete in every de- 
tail, The model, if carefully made, is worth 
more than $100, but the price of the construc- 
tion kit fs only's8.40 (SO cents extra west of 
the Misssipp® River and in Canada). 

For convenience, our ship model kits have 
been divided into three classes. The standard 
siodels, of which the Great Republic is an ex- 
ample, are the most advanced, although all of 
them are practical for any one who has an 
aptitude for this type of work. The simplified 
‘odels are of the same construction, but very 
‘much smaller and easier to make. ‘The hulls 
fare supplied semifnished. Still simpler are 
‘Our Model-of-the-Month Club its, most of 
Which are of balsa ‘wood and require few 
fools ‘eyond a pocketknife, a razor-blade 
Knife, 2 pair of phers, and a fret saw. 

‘complete lst of our its is as follows: 


STANDARD SHIP MODEL KITS 


‘A. Whaling Ship Wanderer, 2034-in..$6.90° 
AA. With 


New Construction Kit for a Model of the 


GREAT 


fn ‘REPUBLIC 


FAMOUS AMERICAN 


CLIPPER SHIP 


U.S, Destroyer Preston, 31%. ul 
ed. 8 


oie Consttion (Old Tone), 
‘vith it sawed, 

48, Clipe Great ‘Repu, 31m. ball, 
with tts sawed 


SIMPLIFIED SHIP MODEL KITS 


F. Liner SS, Manhattan, 125tonyon 1.00 
HE. Cruiser USS. Indianapolis, iin, 1,80 


Je Clipper ship Sea" Wiley 18d. 1.80 
MODEL-OF-THE-MONTH KITS 
2M. Aircraft cartier Saratoga, U8... 1.00 


N. Four US, destroyers, each 6}4-in, 78 
OF Liner 8.8.8. Lowi, 100 
U.S, euiser Tusceloora, 11 3G. 1.00 
‘Brooklyn, armored ceuier in 
Spanish, American War, Sin 28 
be ship in Treasure Tos 

$0 

180 
150 
190 


MMS. fiownly, Tien 
AM. Show baat, ilaminntd, 14a 
aM. Ocean freighter, Melton 


K | 


KIT 2M—Ocean freighter, 4 in, Jong 
MISCELLANEOUS 


‘No. solid rock maple banging 
foe drawer, 1995 Ine wide, 335% In 
to amemble and stain included 
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QUESTIONS 


FROM HOME OWNERS) | 


“Shoot a dime 
Nails and “Pennies” | and Wen a pu! ” 


Q.—Watar does the identification “pen- 
ny” mean in designating nail sizes? Has 
it something to do with cost?—T. M. 
Spokane, Wash, | 

A.—ALTHovaHt it would seem that the 
identification “penny” indicates the cost 
Of nails, most authorities trace the term 
back to’ the days in England when nails 
were sold by the pound. “Penny” indi 
cated the weight in pounds per thousand. 
One thousand three-penny nails. (abbre 
Viated 3d) weighed three pounds. one 
thousand five-penny nails weighed five 
pounds, and so on, Now, however, the 
designation "penny refers only to length. 


(Continued fre 7) 
As to age, the meter may run slower, if 
anything, as it grows older. | 


Removing Spots on Brick 


P, SH, MILWAUKEE, ws, ‘The white 
spots that’ have appeared on the brick 
walls of your house undoubtedly are 
caused by efflorescence, an accumulation 
Of salts due to excessive moisture, “These 
spots sometimes can be removed by simply 
brushing with a sti wire brush. If this 
proves unsuccessful, make up a wash con- 
sisting of one part muriatic acid and ten 
parts water; apply this with a stiff wire 
brush, being careful to avoid the mortar 
joints as far as possible, When the job is 
completed, neutralize the acid by washing 
the surface with ammonia solution con- 
sisting of one-half pint of ammonia in a 
gallon of water. 


Swelling Laths Crack Plaster 


Q.—I recenriy had a new plaster wall 
put in my house to form a partition. In 
Jess than a month it developed bad cracks 
and bulges. What caused them? The plas: 
ter was applied over wood lath—P.D, 
Baltimore, Md. 

A—Cracks and bulges in new plaster 
often are caused by applying the plaster 
over dry lath. Wood laths must be thor: 
oughly wetted to swell them before plas 
tering. If this is not done, they will swell 
after the plaster is applied and warp the 
surface 


Hevay Hett, Universal Pictures Star, has smoked Union Leader since 1933 


7” end toend, theexpensive “Howmuch?" Iasked. And you 
pipe mixtures I've smoked could have knocked me over 
would fillafive-footshelf.Then, with an ash tray when I heard, 
one day, a friend handed mea “Ten cents a tin!" I'm no 
pipeful of Union Leader. With — penny-pincher, but when a to- 
the first whiff of its mellow old — baccoasfineas this sells for 10¢, 
Kentucky Burley, founda pal! I buy. (Grandincigarettes, too.) 


Classifying Coal by Size eP.etaO ne 


iaiiererat S41 UNION LEADER 


fas follows: eg. stove, ebestout, pea, and 
buckwheat; egg being the largest and buck- | 
the smallest, Stove and_ chestnut | 


e most commonly used in the home. 


Cutting Slate Shingles 


F, G. L, pamaveteuta, ra. Slate | 
stepping-stones oF shingles can be cut by 
lacing the material along the sharp edge 
of a stone step of a square piece of iron 
tnd cutting it with the edge of an old 
fle or hatchet by using short chopping 
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Spares His Fingecs 
And Improves His Deadeyes 


Wante making deadeyes for my ship 
models, T found it difficult to hold. them in 
‘my fingers in order to shape them with sand- 
paper, ‘The result was 

‘usually that the dead 
‘yes were uneven and 
my fingers. very sore, 
To overcome this dif: 
fculty, T made ite 
Ue holder for’ the 
deadeyes, T took a 
owel and drove three 
‘small, “headless nails 
(pins’ withthe heads 
lipped off 


To Cover or Not To Cover 
—That Is the Question 


Ty axswin to Mrs. LOK. of Paterson, 
NJ. whos eter in eference 1 seat covers 
for'automobiles appeared in 0 isu, 
would like to ask: Did you ever notice bow 
dirty” seat covers become in a couple of 
‘weeks? Wouldn't it be comforting to know 
that this diet was not embedded in the up 
holstery of your ear to come of on your best 
clothes? "And thes, why. not have’ artiste 
covers? T think Mrs. L.MLK’s reasons for 
‘pot wanting automobile-igat covers are pretty 
flimsy —(Miss) RLE.D., Rochester, Pa 


This Way We'd at Least 
Earn a Bear Living 


TL srr. in the newspapers that a fellow out 
in Wisconsin has cultivated the habit’ of hi- 


the popaltion wil be ot 
the ie and here wil 
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It’s Certain To Break 
In the End 


Hr comes another reader with a problem 
for your army of high-power problem saver. 
‘or force 
4s exerted at the ends 
Of 8 sring of uniform 
Strength throughout, 
‘where would the string 
‘break? Some ‘of my 
friends say it would 
come apart all over at 
the same time prac- 
tically disintegrating; 
others say it wouldn't 
‘break at all This is a 
problem which, to me 
At Teast, seems tnsolv= 
able. Tit can be solved, T would like to know 
how—GS, Westbourne, Manitoba, Canada. 
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Germany a Late Convect 
To Submarines, Reader Tells Us 
Your recent article on submarines 


ittake county by surprite aa id the 
prec Word War dayn CHK, Conca. He 


More Support for the 
Vivisection Movement 


Twas pleased to see the reply of $2, 
Darby, Pa., to the of 


wiviseetion to satiaty 
the averaze amateur 
scientist. A little con- 
sideration of the great 
part vivisection "has 
‘and is playing in med- 
{eal and. natural. sc 
fence merits the ine 
Son of a series of ar- 
les on this subject. 
Surely, I am not the 
foaly one that wishes 
such instructive reading to make possible the 
‘study of zodlogy at home—J.A.G., Pitcairn Pa, 


Test Detects Blood, 
If Properly Done, Says Expect 


Max 1, as a stall bacteriolopist at a state 
institution, answer R.G-B. of Palo Alto, Calif, 


bated about fifteen minutes at thirty seven 
and a half degrees C. and if the blood is 

‘man, a fine, white ring appears where the anti- 
serum and blood. solution meet. This test 
‘works for both sides, being the most delicate 
Known for proteins--V'S, Glen Lake, Minn 


Wants Universal Language 
For Radio Listeners 

1 from now, I bie, all 
schoolchildren are going ta be taught wo 


languages — one their 
AW, LAY OFFI 


native tongue; the 


Tinguage used for 
world-wide radio 

Recent 
Brondcants trom 
broad. have emphae 
Sized the need for 
fommon tongue weal 
fin understand, Any 
fw, thats my prop 
forthe feta 
Urber Jor tagnation and ets hee in Ou 
ber Yo imayiation and lets hex in Our 
Readers Say what you tink the world wil be 
Ike in 1058" FAY Toledo, 0 


It Undoubtedly Would Be 
A Flying Stact 


wort» like to call your attention to the 
fact that the cruising range of eaplanes could 
te greatly incresed i a Tug plane were used 
1 tow and to ive added power to Seaplane 
Suing tale ae Stn, ong 

lon, o-augment the plane’ powrer dues 
{te the intl stage of ts fight Th this oa 
ner, the fuel Toad of the napiane could 
fretly increased and consequently is crus: 
Segrane eended, Wi ths aragement he 
{ype of planes recently’ bult for transpacl 
Service could be run on a more profitable New 
York-to-Europe route, Similarly the range of 
Tockets could be grealy locreaed i an it: 
ator plane were ised {o Hit the rocket into 
ihe etatonphere and there launch Wat 
Speed so that large and hampering wings could 
te replaced with smaller and: move efective 
one -PEP, Hamden, Conn, 


It Always Comes Down 
To Mud and Cooties 
Sostruow or other, I can't take much stock 
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fcimePCS, Akron, 0. 
A Pointed Suggestion 
From a Fencing Fan 

1 tm that J.H, of Brooklyn, N.Y. 
the Fight idea when ie suid that there should 


bes ew aries on 
TOUCHES 


E 


the art of fencing 
Many of the well. 
kknown “schools “and 


collegesthrouzhout the 
country teach fencing 
fsa desirable recrea 


tion, #o why not have 
afew seapp, lus 
trated articles On this 
sport? In addition to 
describing and illus 
trating the art of fene= 
Ing, you could tell us 
how to make our own foils, masks, and other 
‘equipment DMS, Philadelphia,” Pa, 


Visions Light Images Fading 
Into One Grand Blue 


‘Tux den of “ight waves as an outward 
rushing panorama of hie as It transpired,” of 
fered by AE. of Ann Arbor, Mich. i not new 
but inden to bear of ain. Do you 
really believe light waves can perpetiaate in 

c¢ the image of life on this earth? Tell me 
then wy mes and mn of atmosphere em 
pose ol i levels of ward der, sit 
ing clouds, and blown particles of ‘matter, 
‘wouldn't refract, absorb, and reflect the hizht 
‘waves in such a manner a to take from them 

it individual characteristics and leave them 
Dlurs of light? Maybe Tm wrome but It 
‘seems to me that such a pazoraima of life in 
Tight waves would soon be blotted out—AP., 
‘Youngstown, Ohio 


These Wind-Power Propellees 
Would Be at Odds 


Rucrsty I have been reading articles 
about the zenerators at Niagara Falls. They 
tate that the field coils in these generators 
revolve around the armatures, T was wonder 
ing if it would be of any advantage to design 
4 generator with the armature revolving one 
‘way and the field revolving in the opposite 
rection, My thought was that a generator of 
this type would “be ood for wind-eect 
power work. One propeller could be desieved 
to go clockwise and another could tues coun- 
terclockwise and a collector’ ring could. be 
used on the positive side—F-B,, Crane Valley, 
Sishatehewan, Canada, 


Microscopist Identifies 
Those Self-Anchoring Protozoa 


Recanorse the recent question of H.D.M. 
of Peru, Ind about the lire, aleneattaches 
Protozoa he saw 

through ‘his’ micro 
scope, I believe they 
were either "Stentors 


Se et 
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Why Look at Penguins 
When People Are So Funny? 


Tue Ketter of HLW., Scranton, Pa, aboot. 
the penguin’s strange ‘habit of climbing up 
iceberzs just, for the fun of scooting down 
fain, reminded me of a funny thing fsa in 

"York City the otber day. I was starting 
down the lonz staireay that leads to the Long 
Island Railway station, alonzside which there 
is an escalator for the we of people coming 
‘ap. Just as I reached the head of the stats, f 
Saw a young Woman step off the exalator at 
the top, turn around, and start walking back 
down the stairs Tt seemed strane, but Pas 
sumed that she had forgotten something or 
Fethays chanced fer mind about where she 
Wanted (o go. Imagine my surprise when, 
reaching the bottom of the stars, she prompt 
ly got back on the ecalator and. rode vp. 
siniling happily. At the risk of ising my 
train, 1 stopped to, wateh, and saw her repext 
the performance three times. For all T know, 
shes there stil Ty HLW. thinks that pensuine 
are funny, he ought to pay some attention to 
the human race-—B.A, lashing, N- ¥ 


P. S. M.'s Crowd Him Out 
But He Looks for More 


vas since 1930, T've been reading Portas 
Seer Morne and 1 have every issue. 1 
fle them in a larse filing cabinet because of 
the help they give me. Talto have 2.000 filing 
ards covering articles which Inve appeared. 
Hf the maxazine keeps 

Lup as ood as i's eO- 
{tx now, fil have to 
rent -a howe for my 


QUT. THERE'S 
no Rogm FoR 


files, “As an amateur 
detective, T find your 
Stories on crime very 
heiptul, Lets have 
more Xho, 
why 


time ote, ticles 
fata ad, 
-icloey, and plans for bul 
Serine da eum tome f05, Jee 
Miadle Vile, NY 


Hix Accidental Radio Hook-Up 
Has Him Going 


Eseranuexsixe with a photoelectical 
call, L hooked up a neon lamp to the output 
9f 8 radio set and projected the light om the 
il Then {connected a pair of earphones 10 
the cell output and Tstened. T got no results, 
s0T grasped the neon tube to move it closer to 
the cell and instantly T heard a man ulin. 
Without thinking, 1 
sway from the cll but the taki 
T disconnected the cell and then T disconnect 
ef the earphones. With the disconnected ear- 
DDhones still on my bead, [heard music when- 
Ever T touched the Bickering neon tube. The 
Volume of the sound inereased as I put more 
fof my hand on the tube until t reached 
‘amplitude comparable to. the outpat of 
exystal set. Upon removing the phones, T 
ould hear nothing. Probably some reader can 
fave me an explanation for this acuon—W.F., 
Jorey Cy. SJ 


Step Into My Parlor, 
Says One Spider to Another 


peal ee ay apg) 
ar 
Snares 
sett pect 
ferec rr ones 
ire Sanat eiceer ak 
Srnctalincnemaerar be 
ae Sa oe ee 
appeared starved when it frst arrived but 
Tle Seat 
pean bar ae 


Marionettes Seem To Offer 
A Test of Versatility 

Wann reference to the interesting article on 
marionettes in the September issue, 1 would 
be interested in seeing more articles on mar 


lonettes and puppet theaters. ‘There are s0 
many hobbjes that enter into the construction 
‘of puppet theaters that 

T have thought for 
sone time a depart 


able to many readers, 
ihe construction of 


there is an opportu 
nity forthe exercise of 
Woodworking. skill, 
The. lighting equip 
ment and stage ma 
chinery should appeal 
to thowe interested in electricity as it involves 
the development of trick switches and motors, 
the wse of remote relay controls, and all kinds 
of fancy wiring circuits, For the radio eathu- 
Siast, the stage ean be wired for sound. For 
the ‘modeler and designer, there is a wide 
field in the making of the puppets themselves 
My stage measures eight! by" four feet, the 
iwroscentumm eight by seven feet, and the’ pros 
Scenium cpening six by three feet, The seale 
tied theoushout sto inches to the foot 
‘The border and footlishts are wired for four 
olors, contelled from a centeal switehboard. 
‘The jround rows and eyelorama are ilueats 
nated by neon tubes, some six feet in length, 
‘The sound. equipment includes ‘remote-con- 
trolled radio and repeating phonograph, the 
‘output of which is amplified through two sep 
arate amplifiers—one handling frequencies 
above 1,000 eyeles, the other below 1/00 ey 
cies, The outputs’ of the amplifiers ‘are fed 
Into their respective speakers behind the staze. 
‘The output of both speakers is about fiteen 
watts and, by having separate at 

the bass and treble, the music ean be adapted 
to the occasion —J. BM, Merrick, N. Y, 


Opportunity Knocks 
At the Hobbyist’s Door 


That 4 needed invention oF new proces 
say’ test as a by-product of a hobby was 
inpresed on my find recently when 1 read 
that an eminent scientist, whoe hobby it 
painting, ‘developed. three plameats. which, 
Ivith the adeition of white, met every. color 
Fequirement of the artist ‘The seems Is Dr 
Herbert E, Ivey, a phyicst wh speciale 
lu the fied of opie. Dr. Ives, it stated, was 
{troubled by’ the numerous tubes of paint he 
tad to wse in his art work. So he decided to 
do something about i, The tesultwas the 
berfection of three pizinents which he calls 
Sinus red, ois green an minus tue: Fach 
‘of thse tedects mainly the ligt rays comple: 
faentary (0s “mains” Ie but exch also Te. 
its 2 rance of ot 

Colors By miking WHEEL 
them, any” shade of 

‘olor canbe obtained 
fand by combining all 
tree,” lack. peo- 
faced. ‘Av white Daz- 
toent fs added to ob 
{Bin tints De Ives 
bow works with only 
Toor colors om his pa 
lettet “This achieve- 
tment, it scems to 
‘Should be sz encour 
‘Sement and an incentive to all of us who are 
Robi nde FOF 


GILBERT BOY CHEMISTS LEAD IN 
THRILLING SCIENTIFIC DISCOVERIES 


HOW YOU CAN MAKE 
MYSTERIOUS COMPOUNDS 
GIVE UP THEIR SECRETS 

WITH A 


GILBERT CHEMISTRY SET 


CAN 72%, imagine anything 
more exciting than having 2 
chemical laboratory of your own? 
Just think of the uncanny feats of 
Science you can perform, 

You can make invisible ink. 
Change water into wine. Change 
wine into milk, Make a chemical 
barometer that forecasts the 
weather. Make soda water—spark- 
lers. Dye cloth. Fireproof wood. 
Frost glass—and explore hun- 
dreds of other mysteries of the 
chemical world. Most thrilling of 
all, you can make new discoveries 
of your own—as other Gilbert boy 
chemists have done. 

Gilbert Chemistry Sets are not 
just “toy” sets. They are designed 
for boys who want to be real 
chemists and do real things in 
chemical research. That is why 
Gilbert boy chemists are always 
leaders in scientific discoveries. 

‘Ask to see the latest model Gil- 
bert Chemistry Sets at your local 
dealers. But—take a tip from other 

chemists—and make sure the 


name “Gilbert” is on the box. 


25 U/ 
TUDDEN WoNDIRs $100.00 ANNUAL AWARD 
ry git ‘ and twelve awards of $10.00 each 
“To the boy doing what, in my opin- 


fon, is the most important chemical re- 
‘will make a cash award 


plicants for these awards must nox Be 
Over 17 yearsof age,and must send me 
1 Full description of their experiments 
by June Ist, 1936." 


Me. C Gilben, Presiden, The A.C Gilber: Company, Free—Gilbert Thrills Magazine 
305 deseo Spare, New Haven, Cota x 

ie = cs cc 52 pages packed fall of exciting pictues apd uptoshe 
Dalia on your oew Gheny Sean itt nino eentcinformation Troe sores of tow redblooded 


boys have won fame and made money through chemical re- 
search. Regular price 2c. Free—with combined color catalog 
con the New Gilbert Chemistry Sets—to the first 50,000 boys 
= ‘who mail this coupon, 


mine SER 
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RAYMOND J.BROWN, Stet 


Science Finds New Telltale Marks of \dentity 


1B 


be testing the new aid to identification. 
Because the veins of the eye cannot be ale 
tered—as can a criminal’s face by surgery 
or his finger tips by the use of ackd—eye- 
prints may prove vital to comering big- 
time outlaws. Once axain, the laboratory 
has come t the td of the cena. 

in fact, few phases of criminology 
depen] 4° much upon scence. a8 does 
the work of identification, ‘Time and 
‘gin, in murders, kidnapings, amne~ 
sin cases, and fake suicides, the scien 


tific sleuth must open his big of tricks 
‘and prove an identity. 

A few weeks ago, an elderly man 
‘was found a suicide in a hotel in an 
eastern cit 


Before he shot himself, 
10 destroy every means of 
There were no marks 
‘00 his clothing; no letters or cards on 
his person. His registered name and 
address were false. Only one thing 
hhe had overlooked—his spectacles. 
Although these were broken, detec- 
tives traced them back to the factory 
‘where they were made. It proved to 
bean organization with a dozen 
branch stores selling tens of thou- 
sands of spectacles a year. However, 
‘ome of the experts there made careful 
measurements of a fragment of the 
glass and was able to determine the 
prescription of the lens. With this 
lew, the detectives ran through the 
list of elderly men who had purchased 
ages of that particle Md snd 
tended by solving the apparently 
fess case and establishing the Sdentey 
of the unknown. 
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Even such tiny clews as almost 
invisible scratches on metal help 
the sleuths of a missing persons 
bureau. A dozen times, in recent 
years, the silent testimony of 
such’ scratches has. tumed a 
search in, the right direction. 
Early one morning this fall, bargemen 
were working their way slowly through a 
fog on the East River at New York City. 
Just above the Brooklyn Bridge, one of 
‘the mer sighted the nude body of a midle- 
aged man floating in the water. He had 
been shot through the head and every 
shred of clothing which might have given 
a clew to his identity, had been stripped 
from his body by the murderer. On one 

,omeve, detectives 
in 
large jewelry houses mark 


Frequently, 


‘Babies are sometimes branded with ultraviolet rays passed through 1 stenciled number 


all the goods they sell by putting a tiny 
scratch in a secret place. It protects them 
against substitution in the case of returned 
goods. In this instance, a prominent Fifth 
Avenue jeweler identified the ring through 
such a scratch, checked back and found 
the name and address of the purchaser, and 
thus enabled detectives to take up the trail 
of the slayer with a minimum loss of time. 
In other cases, scratches left by repalt- 
men on the insides of watches have estab- 
ag rat ahr 
ignia frequently help. | Handwriting, 
and the hbers of cloth, under scien: 
scrutiny, often reveal clews. And, $0 
important are laundry marks ‘that ‘the 
‘Missing Persons Bureau in New York City 
maintains a fle which includes thousands 
of them. 
In addition to these outside aids, the 
scientific detective depends upon’ sub- 
te difierences in physiology—teltale 
characteristics that make us indivi- 
duals. The further research plumbs 
the mysteries of the human body, the 
more it finds to aid the expert in 
identification. 
Take, for instance, the discovery 
which won the Nobel Prize in 1930 
for Dr. Karl Landsteiner. the Vien- 
‘nese blood expert at the Rockefeller 
Institute in New York City. 
‘Landsteiner found that ‘when he 
mixed red blood cells from one individ- 
tual with the serum, of clear part, of 
the blood of another person, a strange 
reaction often took place, "The cells 
would clump or collect together in 
bunches. This is known as agglutina- 
tion and is caused by antibodies in the 
serum acting upon a substance in the 
cel, From th dicovery came the 
ifying of into four types 
anda simple test for finding to which 
type anyone's longs. 
Recently, I visited a laboratory at 
the Pasadena, Calif, Hospital to 
Jearn at first hand how the test is 
made. A nurse jabbed a spring-oper- 
ated needle into the lobe of my right 
ear and collected three drops of blood. 
‘Next, she mixed the blood with a 
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salt solution to prevent clotting. A mo- 
ment later, she placed tiny droplets of my 
blood on a glass slide containing in little 
puddles thee types of serum, 
dt Eyal tiny clamping, a 
ing cayenne pepper, began to appear wit 
tees rere Met 
nothing happened. ‘This meant that fy 
lood belonged to the group represent 
Uhe third serum aa not to either of 
the others in which the clumps appeared. 
Only three serums are needed for a test. 


Tf all three produce clumps, the expert 
knows the blood belongs to the fourth 
group. : 

How this test often plays a, dramatic 


role in police identification work js illus- 
trated by a western murder case, 


HE victim was found stabbed to death, 
and a former friend was accused 
the tine. He ada boning he vie 
tim, He admitted having been in the vi- 
cinity at the time of the murder, He 

jtted stains found on his clothing were 
caused by human blood. He admitted a 
carving knife, dlscovered in his howe 
swith blood, was his. There seemed 
estion of his guilt. 
iceused man’s, story was that he 
hhad cut his finger while carving meat and 
the stains on the knife and his clothing 
hhad come from his own hand. Few peo- 
pile, believed him and but for Dr. Land- 
steiner's discovery, he probably would 
hhave gone to the electric 
However, when experts in the labora- 
tory examined the stains they found they 
‘were produced by group-B blood. the same 
as that found in the veins of the 
‘The dead man, on the other hand, bad an 
entirely diferent type of blood. Thus, in 
a simple test that took but a few minutes, 
science gave an innocent man his freedom. 
Recently, the Landsteiner test has been 
‘employed frequently in court to test dis- 
pputed parentage, In nearly a third of the 
cases it has shown that men who were ac- 
ised of being fathers of illegitimate chil- 
Gren could not have been, because their 
bblood and the blood of the children be- 
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“Tove dope of co ake cm he a ae enough or end arnpig tt. he 
elnlergraph blood cua remath separate afer cals and serur re bought 
When cells cump ot in fower citle cela and seca are irom diferent Eros 


longed to two different. groups. 

‘The most unusual instance 
in which the test was called 
upon fo prove parentage, oc 
curred fn fhe Ade W 4 

evades. was supect 

of having substituted her own 
child for the baby that had 
heen intrasted to her care. The 
mother demanded a blood test. 
‘This laboratory experiment re~ 
Yealed that the baby then in 
the house could not belong to 


the rents. ‘The 
nurse then confessed and re- 
tumed the right chil 


‘Although this scientific basis 
for blood testing is a product 
of recent years, experiments 

on superstition have 
been known for centuries. In 
Japan, for instance, when per- 
‘ons used to claim relation- 
ship, blood was taken from the 
arteries of both and dropped in- 


to water. If the flowed 
together, it was thought to in- 
(Bate they were, fact, re- 


lated. Again, fan attempt were 
bbeing made’ to. prove relationship with 

Ia drop of blood from 
was placed on a bone of the 
skeleton. If it penetrated the bone and 
could not be washed off, the claim was 


of an entirely new method of 
ing between diferent types of Blood, Pro 
Wi Zenoroeiaer of eal Fee 


sla the delicate electrical apparatus 
pi 
a 
1 ube led wil eed stn On the 
other side, a sensitive photometer com- 
pares the amount of illumination coming 
Etrough the ease with tat coming tl 
the serum, which varies according to t 
size and number of the albumen particles 
it contains. Thus, the dial of his 
photometer instantly distinguish 


bloods that belong to diferent people. 


‘Another scientific discovery,» which 
promises to find an important place in the 
work of identification, relates to buman 


finger nails. 

When finger nails are coated with alight, 
transparent oi, tiny capillaries in them ap 
par through‘, microscope, as commas 

ifferences in their form and general pat- 
tern give a key to identity. By means of 
such a test, even identical twins can be 
told apart, althouigh in such cases the com- 
ma patterns are strikingly alike. In cases 
of ordinary twins, these patterns vary 
considerably in ‘The balis 
and curved tails of their formations differ 
both in number and in size. 

Of course, the ace aid to identification 
at the present time is the fingerprint. Tt 
has b been adopted throughout the world. 

Bins and footprints are tikewise 
ing Sook th (Cold on bore (7h 
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Make-Believe Battles 


TEST UNCLE SAM’S WAR MACHINE 


By 
Robert E, Martin 


voluminous rom high command 
ing officers, the United States Army's 
fhe General. Staff at Wash- 


Pars over field maps and checking 


“brain trust” 


American history. More than 6,000 men. in 
olive drab clashed in mock battle at Pine 
Camp, N. Y.; Fort Devens, Mass.; Mt. Gret- 
na, Pa; and Virginia Beach, Va. During the 
last two weeks in August they marched, biv- 
ouacked, skirmished, and charged, firing a 
toil f $0,000 carves. 

oad, too, war games made front-page 
news last! summer and fall. Russian -and 
Italian troops maneuvered on a vast scale. 
France, Germany, and England had smaller 
but important war games. Danish and Aus- 
trian armies fought mock engagements. Na- 

-s—British, Italian, Japanese, American— 
carried out “problems” with great armadas. 
The world has been seeing more and bigger 
army and naval maneuvers than since 1918, 
~ What is their purpose? 

Fighting wars is probably the only science, 
art, or profession where the training is so 
largely theoretical. A doctor attends real pa- 
tients, a lawyer tries real cases—but a sol- 
der fights few, if any, real wars. Yet when 
he does fight he must ‘win, or his country is 
lost, When he has crawled on his stomach 


16 


through thickets and 
brambles against a 
mimic “enemy”—when 
hhe has taken “prison- 
ers” at bayonet point 
for fallen a “casualty” 
from enemy fire—he is 
better trained to take 
ccare of himself if a real 
‘war should come along. 

‘There is another ex 
cellent reason for stag- 
jing war games—the de- 

lopment and testing 
of plans for national de- 
fense. On the sea, ma- 


‘American doughboys gn over 


Artillery polishing the eve 
oe use against aircraft 


POPULAR SCIENCE MONTHLY 


neuvers reveal whether a given coast line 
can be effectively defended, and if so, 
hhow; whether we should build more big 
battleships, or concentrate on smaller and 
ter craft, On land, they show what 
ce valet otc el whe 
to dispose troops and guns to protect them. 
‘To be more specific, suppose that a hos- 
tile power oF coalition of powers should 
Jaunch a surprise attack through Canada 
‘on northern New York. Notice that we're 
just supposing; we hope it won't happen, 
land no one expects that it will. But it is 
the duty of the Army to be prepared for 
the unexpected. Would its General Staff 
bbe able to produce a plan, already worked 
‘out in every detail and ready for instant 
‘execution, to speed troops to the most ef- 
fective strategic points to defend the coun- 
try? When a menacing “Blue” army—ac- 
tually consisting of two divisions of the 
U, S, National Guard—swept down upon 
a defending “Red” army of regulars ia 
upper New York State last August, it 
was testing the very situation mentioned 
in these supposii 


From lessons learned in its war gam 
the Army high command several years ag 
worked out what it considers to be the 


best plan of defending the United States 


low, 4 detachment ofthe 


as a whole, with the 165,000 regulars, 180,- 
(000 National Guardsmen, and 100,000 re- 
serve officers at its disposal. It has divided 
the men into four separate field armies, 
guarding, respectively, the North Atlantic 
region and northeastern frontier; the Great 
Lakes area and the central northern fron- 
tier; the Gulf of Mexico region and the 
Metican border; and the Pacific coast. 
Real war would be a diferent problem in 
ach of the four field army areas, so four 
war games are held, one each year; this 
‘year’s was the first in the First Army area, 
‘Which contains 40,000,000 people and is 
protected by upward of 100,000 troops. 
To the observer within a mimic war 
zone, it all seems 
real indeed. Dusty 
columns of troops 
march past, and staff 


woke, | 


tier Stretcher | 
bearers going 
ee bans 

ie Be oe owe. | 


SOME OF THE UMPIRES WHO CALLED THE PLAYS IN WAR GAME 
Unpices in conference during the war games. IdentiGed by conspicacus white hateande, they 
watched each move in the "war" and signaled their decisions with fags Like those sees here 
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tridges are blanks. The grinning “casual- 
ties” are unharmed, for all their display 
‘of tape and surgical gauze. How can any 
cone decide which side won? 
‘That is the duty of the umpires—scores 
of alert observers, wearing conspicuous 
te hathands and carrying code flags to 
signal their decisions. As the soldiers are 
ordered into action and leap from their 
trenches—which often are simply. strips 
of ground designated by zigzag lines of 
white tape, to economize time and money 
—an “area umpire” in charge of 500 yards 
‘of front watches to see which of the op- 
posing troops are handled most skillfully 
and act most effectively. ‘Then, swinging & 


‘These are the men who decide the fortunes of war. A group of umpires ws 
{he Heid vclephones to compare notes with others elsewhere Inthe Bald 


ne Signal Corps inaction, estabtshiog co 


red or a blue flag, he indicates which side 
is permitted to advance and how much 
ground it has gained, Individual soldiers 
‘who expose themselves carelessly are like- 
ly to have a keen-eyed umpire spot th 
and pat them out of action as ‘casualties 
‘marking them with white tags and send 
ing them to the rear—or perhaps to dress- 
ing stations where members of medical 
units practice bandaging their supposed 
Even the movements of supporting 
troops some distance from the front are 
controlled by umpires, according to the 
probable effectiveness of hostile fire. This 
‘need not be guesswork. In the recent Pine 


Camp ma- (Continued on page 
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Blinking Lights Form ‘Television Screen 


w System Developed in Germany 


caters and Auditoriums 


hall of limited 
, forming a square picture area a pattern of lighted and unlit lamps. By re Capacity tobe seen as well as heard by ver- 

six and one half feet on a side. Whi producing a series of images in rapid suc- flow audiences elsewh 

scene at the transmitting studio is scanned cession, the screen presents an animated the loudspeakers of 

in the usual way, the brightness or darkness “movie” of the subject. In this way, engi- tem. The crisscross streaks resulting from 

of each portion is translated into electrical neers forecast, theater patrons may be en- the design of the screen, while objection- 

impulses, transmitted to receiving appara- abled towitness far-away news events while ably noticeable at close range, are said to 


tus. and reproduced upon the new screen in they are happening. Another application fade 


mn view at a distance, 


EXPLORERS TO ENTER JUNGLE 


al in IN ODD AMPHIBIAN TANK 
ew of three, an 


ing a war 


esona journey: 
tion. The odd craft, recently tested 
at Mineola, N. Y., employs a con- 
ventional propeller for travel afloat, 
while tractor treads enable it to 
take to the land whenever re 
Windows in the steel hull are he 
ily screened as a protection against 
attacks of wild beasts, and po 
holes allow the occupants to use 
their guns or cameras. A short 
‘wave radio installation provides a 
means of communication. 


PHONOGRAPH DISKS MAKE 
RADIO SOUND EFFECTS 


Souxp errects are produced with pho 
graph records, instead of with elaborate 
mechanical devices, in the latest technique 
employed in radio broadcasting. Each rec 
cord carries several sound tracks, which are 
separated by blank channels and identified 
by number; No. 1 may bea pistol shot, 
10 a railroad train, and so on, When the 
pick-up arm of an electric phonograph has 
been preset by moving it until a graduated ing of New York cereal chemists, 
dial shows the corresponding number, as and were declared to compare 
illustrated above, the desired sound effect vorably in aroma and flavor with 
is instantly produced by pressing a button, penerate deme South American Jungier wit salty freshly baked bread. 


BREAD NOW FROZEN 
TO KEEP IT FRESH 


Brean is now being frozen to 
‘keep it from growing stale. Samples 
of bread kept in storage for a week, 
at a temperature below the freezing 
point, were tested at a recent meet 
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‘This od ying machine, bait by 
22 French inventor, repraent. the 
feet attemp to ty hy mean of 
Aepping wines No such machine 

(ver morte a wuccenfat fight 


ke 


INVENTOR ATTEMPTS BIRDLIKE FLIGHT IN ODD MACHINE 


Attnovrt all efforts to develop a suc- 
cessful “ornithopter,” or plane that flaps its 
wings like a bird, have so far met with dis- 
couragement, inventors in this country and 


abroad persist in attempts to construct one, 
‘The latest aspirant is a Frenchman named 
Dubois, who has built the odd machine pic- 
tured above, and hopes by pedaling it like 


4 bicycle to lift himself from the ground, 
Records show that such machines have 
made more or less successful gliding fights, 
but none has achieved a sustained fight. 


ROTATING SCREW DRIVES MOTOR SLED 


, Proretixn over the 
< snow by a rotating 

screw, a motor sled of 

radical design has ful- 
filled its builders’ ex- 
pectations by conquer- 
ing the 10,000-foot 
summit of Lassen 
Peak in the Sierras of 
California, On level 
terrain, its tbirty-five- 
horsepower, air-cooled 
‘motor is reported to 
give the novel sled a 
speed of between fif- 
teen and twenty miles 
an hour. One of the 
three aluminum run- 
nets is tumed by a 
handwheelforsteering. 


TABLE MEASURES ANGLES 


By coxstacerixa a triangle, using a 
twelve-inch base line and an altitude read 
froma pocket table, a draftsman may draw 
any angle without a protractor, The diae 
gram shows how the method is applied for 
Angles less than forty-five degrees. 


SLEEPING BAG HAS ARMS AND LEGS 


A sew kind of sleeping bag, which gives its user an 
overstuffed appearance resembling the silhouette of a 
Penguin, has been invented by a Seattle, Wash, sports- 
man. Not only is the new hag considerably lighter to 
carry than conventional types, according to the design- 
er, but it provides complete freedom of movement for 
hands and feet. On a chilly morning, for example, it 
enables a camper to arise and build himself a fire with- 
‘out foregoing the comfort of his warm bedding. 


PIPES JOINED BY HEAT 


Aw acerv.ene torch replaces a plumb- 
er's wrench in a new method of joining 
pipes, which obviates the use of threaded 
pipe fittings. When a pipe is slipped into 
fone of the new-style fitings and the later 
is heated, as shown above, a built-in ring of 
brazing alloy melts and is said to form a 
permanent, leakproof joint. 
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VACUUM FAN KEEPS 

WINDSHIELD CLEAR 
Mivexr fans, operated by vacuum and 
clamped tothe steering. wheel posts of au 
i sn designed to protect 
frosted windshields dur- 


ing winter drivin 
which functions | ry 
windshield wiper, is connected with the 
intake manifold of the automobile engine 
and spins the blades of the tiny fan at 
4,800 revolutions a minute, Warm air, 
driven upycard against the windshield by 

ning blades, is said to keep the 
ee of frost and steam, 


the 
sass 


AMATEURS GET COMPACT AIR CAMERA 


Wercuye less than four pounds, an 
aerial camera recently placed on the mar- 
kket is designed especially for amateurs. It 
is only seven and a half inches long, and 
takes standard 334 by 434-in. film packs. 
Its one-piece aluminum body is stream- 
lined to reduce wind resistance and is pro- 
Vided wwith 2 large handle that insures 

into the body 
for instant use. A 


tunique feature of the new camera is a 
builtin fi ama. 
teur even in hazy 


PROJECTOR CHECKS MACHINE PARTS 


Improved contour 


2 ccreen enlatged to 
Seer of small me 
chanics part: no thst 
hey cam’ be eecked 


‘iesiations 


20 


Biase upon the principle 
of a magic lantern, devices 
known as contour measuring 
tors have been per- 
ed for throwing greatly 
magnified images of small me- 
chanical parts upon a screen, 
In this way, small articles 
such as gears, screws, threads, 
and dies may be 

J and compared with 
ravings to 


provides 
able, distortion-free ob- 


essary, while using the camera in the air. 
‘That is to change the diaphragm opening 
for varying light conditions, ‘The shutter 
has been designed and timed in such a 
manner as to eliminate the effect of the 
motion of the plane, 


COMPASS IS 
BUILT INTO 
FLASHLIGHT 


By commie a 

se flash light and a 
. compass, a New 
Jersey manufnctur- 
fer has provided a 
handy accessory 


ted 


SE for campers and 
' The 

compass occupies a post 

of the Tight ‘where it 


damage and at the same 


IMPROVED LATHE DOGS 
LOCK WITHOUT WEDGES 


Larne dogs of a 
new type, designed 
to eliminate play or 
backlash during op- 
eration, have been 
designed by a Cali- 
fornia inventor, In 
the ordinary dog, 
which is used to hol 
material being 
tured in the lathe, 
an engaging finger 
fits in a slot in the 


dog has an oval-shaped finger which can 
be turned and then secured in the posi 
tion in which it completely fills the slot, 
thus making wedges unnecessary. Accord: 
ing to the inventor, this feature saves time 
and eliminates trouble for the home-work- 
‘shop enthusiast. 
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Heat Ray Sweeps Fog from Landing Field 


fog: A aege "Ht 9 deat 


CHECK STARFISH TRAVEL 


Ovsrenstex have recently been startled 
to find brilliant blue starfish in the waters 
of Long Island Sound. U. S. Bureau of 
Fisheries men have colored thousands with 
fa harmless dye and released them to find 
how far and how fast they travel. Informa~ 
tion thus obtained will help combat the 
damage to oyster beds wrought by starfish, 
which devour the oysters 


HOME PLANT MAKES GAS 
FROM WOOD OR RUBBISH 


Hoste owners in rural districts may 
manufacture their own gas for cooking 
heating, and refrigeration, with the aid of 
4 household gas-generating plant recently 
placed on the market. The fuel—which 
may be either wood or waste material, 
such as corncobs, straw, or paper—is 
placed in a retort within a furnace, 
‘where the gas is produced by destruc 
tive distillation, ‘The 


FOG BANKS are reported to melt away before 
the powerful beam of a heat projector recently 
tested at Newark Airport, N. J. Its use at flying 
fields, according to the inventor, Samuel E,W, 
Haines, would provide a cleared path through which 
airplanes could land in safety. Resembling a search- 
light without a lens, the projector is mounted on a 
truck for easy handling, and operates as a giant 
counterpart of the familiar bowl-type household ra- 
ddiant heater. Its heat is furnished by a dazzling 
tric arc, employing special electrodes and drawing 
several times as much current as an ordinary search- 
Tight. Concentrated into a narrow beam, the heat 
destroys fog by turning the floating droplets of 
water into invisible vapor. For airport use, the beam 
‘would be trained along the ground and reflected into 
the sky at twenty-foot intervals by inclined panels 
covered with metal foil, producing a “tunnel” in the 
fog. The projector also could be installed aboard a 
ship so that the vessel could maneuver safely through 
«8 fog-bound harbor or channel 


‘The projector 
one tock 
foenh 


akc 


Drawing shows how the protector and metablol reflectors would be arrangnd to cleat fog for Ayers 


CHICKENS USE FOUNTAIN 


swTarxs for poultry are a 


through a purifying tank, where it is | —— recent cial valves, set at 
scrubbed and purified, and collected in intervals along a water pipe, open at the 
A storage tank for future use, Accord touch of a bird's beak, and close automati- 
{ng to the makers, a single cord of 


‘wood produces enough gas to last the 
average family from two and a half to 
three months, 
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cally when released. Fowls quickly learn to 
use the fountains, it is said, and their use 
prevents the spread of disease. 


— Sikes pean in val 
a 


Hunting Wild Beasts 


owned HII with a 2000. 

cand buffalo bull he kiled 
Tn Wyoming. Note the arrow 
Ae cu 


RMED only with a 
bow and arrows, 
+ stood on 


8 slope of the high Wyoming Rockies and 
Swept che surrounding county with Bs 
the. Suny ero,” a the ese 
picked out huge bighorn on the sie of 
Pi powsi inthe evaye Tee top 
seemed t0 be staring directly at its im 
fact, bighorns have been known (0 ace & 
rman afar as ten mies away 

‘Without moving, the Bunter called to 
bie’ companion to" bring the horses up 
within slew of the sheep. ad tld him to 
Keep the animals in that spot until sun 
down. "Noting carefully the eract spot 
there the sheep stood, he faded among 
Iie recs ad bel wot‘ along’ a. bogheck 
leading tothe distant range. 

For five bours he sipped and climbed 
exe ack rok, Crating cael he 
ad the crown of the motatsin, keeping 
Nel always iden from the ote af 

jong Hunt, he advanced around a small 

promontory vith an nrow rety to fy 8 
the mark. AS he raised his head’ slowly 
ver the crest, he saw nota hundred fect 
ddateat, two, powedtil Borns, thea the 
head, After having kept his Tone vil a 
fal it yt ho cna tows 

distant horses and thet keeper, 

ising silently, the archer loosed an ar- 
rove, As the deadly, stl head struck the 
Animal in the neck. the sheep leaped into 
the ait lke a tarpon, A accooa) Brow 
frashed through his ight lee. Four times 


2 


the bighorn leaped, then fell $00 feet down 
the mountain side and slumped, dead— 
the firs ovis canadensis known to have 
teen stalked and hulled by a hunter using 
bow and arrows 

Tt was Howard Hill, 
famous Alabama archer! 
‘who went west and bagged 
the monarch of the moun- 
"Though sil only in 
his early thirties, Hill has 
proved many tines, tat 
teeltipped. arrows in is 
Kinds Pomese tie coat 
accuracy and Killing pow 
fr of bullets from madera 
ries, 

"This man's list of tro- 
phies reads lke a catalogue 
Of the animal world. He 
has loosed arrows at charg 
ing wild boars. black bears, 
buffaloes, wild, jackasses 
and wildcats when a miss 
wwould have meant. deal 


With this apparatus, Hi 


he has killed sting rays and sharks as 
they sunned themselves off the Florida 
coast, rattlers and rabbits on the desert; 
Possums and coons in southern pines; fish, 
alligators, and snakes in the bayous and 
canals of the South, and birds on the wing, 

Trained by the’ Seminole Indians to 
stalk game warily, Hill dresses for the 
part, He never appears in solid blue or 
Koki whether in the Big Cypress swamps 
of the South, in Canadian birch, oF on the 
Mohave Desert, but eamouflages himself 
iiy wearing dark, mixed colors 

Hil is so accurate that he never bunts 
“backed up!” by a gun bearer, for he 
pump five arrows into an enraged animal 
‘with the rapidity of a repeating rifle, His 
concave broadheads possess a penetrating 
Dower equal to that of steel-jacketed bul 

lets, Equipped with an 

English-type bow five 
feet, ten inches long 
made of Florida snake- 
wood or split, laminated 
bamboo, | requiring 
1O-pouind pull, he will 
face any killer of North 
American forest or 
Swamp, confident. that 
he can Send at least one 
Killing shot into the 
chest cavity before the 
beast reaches him, ‘The 
spring-steet broadheads 
which Hill designed for 
his own hunting pro- 
Vide a cutting width o 
‘one and one eighth 
inches. He has, on oc- 
gal, bien Sach 
arrow entirely throu 
the ody of tn infur- 
ated 1,000-pound black 
bear as it lunged straight for him, 

Begin where you like, on a western des- 
cet, in the Wyoming ‘Rockies, or deep 
among Florida pines, and you'll probably 
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with Bow and Arrow 


This article tells of the amazing feats of 


a@ daring archer in whose hands primiti 
weapons are as deadly as modern firearms 


By ANDREW R. BOONE 


pick a spot where Hil has stood silent with Hitlsosting xhina 

his bow, awaiting that split second when “ER 

he could loose a feathered messenger of 

Be the Mohave D he other da 
‘On the Mohave Desert, the other day, f8", svum 

he observed a coy s belagiag 6 aE, Ak 

rabbit to her young. 


the reached 
her den where the babies lay waiting for 
their breakfast, a wildcat stumbled across 
her path. The coyote. dropped the rabbit 
‘and sailed into the wildcat, So furiously 
tid the batle rage that neither animal saw 4 
the hunter as he crept up on them. He 
approached within twenty-five yards be- 
fore nocking an arrow and, with a snap 
shot, drove an arrow through the cat 
‘Meanwhile, a second wildcat, apparent 
ly thinking it was anybody's’ fight, ap 
proached from the side of the trail.’ See- 
Ing his first arrow fly true to the mark 
Hill whirled, nocked another, and, from a 
distance of fifty yards, loosed this one at 
the unsuspecting intruder. Shot through 
the heart, the desert maurauder died in- 
stantly, not knowing what had struck him, 
‘AL the end of a long hunt on the Sho- 
shone Reservation in Wyoming, Hill 
dropped on one knee, took careful aim, 
and fired at a black bear. ‘The arrow 
lashed across a narrow canyon and struck. 
the bed! on which the bear was resting, 
‘The second arrow missed, and the bear, 
now thoroughly aroused, charged. As the 
brute crashed through undergrowth and 
trees, Hill loosed a third shaft, the steel 
head’ striking the animal in the left leg 
and him rolling in the sow, With 
the speed and skill of a rapid-fire marks 
man, Hill drove more arrows into the in 
furiated bear, The seventh found the chest 
cavity, the eighth and last cut through the 
skull. ‘Thirty seconds later the animal 


breathed its last, dropping almost at the arch- 
es feet 

Hill aitributes his 
constant practice 


of skill to Jong and 
nd real physical ‘energy 
He pulls a powerful bow with the ease of a 
child bending a twig. “He shoots tee}tipped 
hunting arrows long distances, withthe ‘pe 
cision of an artilleryman, bracketing his prey 
he sends 


Kailling (Continued 


Hit teniners 
‘bunting aon. He 
fepinatng ive inch 


Jarmps off the Soe 
ers it's rejected 
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Hanpb Pumps 


AND Tin Cans 


Start Miniature Oil Boom 


TH spade and 


fer, Cristobal 
Sal 


icido had nearly 
completed a tw 
ty-foot cesspool in his backyard in Wile 
‘mington, a suburb of Los Angeles, Cal 
when he noticed a colorless liquid trickling 
into the bottom of the hole, Collecting a 
pall, he tented it and. found it to be 

igh-cravity oil, so volatile it would run 
fan autom: 

For three weeks he kept his strange 
well a secret and collected the fluid in bar- 
rels, selling it to motorists at a low price. 
‘Then his neighbors heard about it—and 
the boom vas on, Dozens of other people 
soon, were eagerly digging shallow holes 
and bailing gasoline from them with buck- 

‘or with hand pumps. Strangely, gas0- 
‘pumped from diferent sections of 
this backeyard of Geld comes in various 
colors—black, red, yellow, and vt 

Because of the fire hazard, 
thorities soon stopped the incipient boom, 
citing a law which forbids drilling for oil 
‘except with standard derricks and other 
drilling equipment. 

Finally, the Los Angeles City Council 
decided to permit oil production to con- 
tinue, in the Wilmington section for six 
months, under certain restrictions. A bond 
of $100 must be posted for each hole 
Grilled, as a guarantee that the ground 
will be filled in if the well is abandoned. 
A fire extinguisher of at least three gal- 
lons capacity must be kept near the wel. 
All gasoline produced must be stored in 
steel drams and removed from the field 
the day it is pumped; no more than six 
drums, holding fifty-five gallons each, are 
allowed for each well. A five-dollar drill 


Fy 


ing permit and a production permit cost- 
ing two dollars for three months are 
required. 

‘No motive power is allowed except 
vapor-proof electric motors, and, as these 
are out of reach of the small operators, 
early all pumping is done by hand, Sal- 
ido, the discoverer of the field, has four 
‘sons’ who help hhim: less fortunate oper- 
ators are forced to hire boys to work the 
pomp handles, paying them twenty or 
wenty-five cents a barrel 

“The gasoline is found under twenty feet 
of filed earth, on top of the Dive md 
ff the old harbor bottom. Many oil men 
account for its presence by the theory 
that wet gas from near-by ol fields, escap- 
ing through crevices 


from lower oil sands, 

goes through a natural 

refining process while 
through 


A Mexican family le 
tgs drum. with oll 
{tom thee midget well 


passing the 


seround, 


famous Signal Hill de- 
velopment, lie within a 
distance of five to 
twenty miles from this 
remarkable deposit of 


that it yields high-grav- 
ity oil suitable for use 

jomobiles without 
artificial refining, it is 
by no, means the only 
oil production. "The 
country is dotted with 


fields of midget wells, some producing o 
ly a few gallons a day, others pumped in- 
termittently with rest periods while the 
hole fills up again. “In some places, ofl {s 
mined through shafts sunk directly into 
the sands; in others, portable dri 
chines, ‘mounted upon trucks, 0 from 
place to place putting down large numbers 
of shallow holes at small cost 

Many of the midget wells are the result 
‘of exploration for water, In Texas, a cat- 
a lies ele on 1000 an, 

ing to strike a supply of water for his 
stock; instead, he got oil at the rate of 
fifty barrels a'day. Just the reverse was 
the experience of a Canadian who drilled 
for oil and struck a flow of mineral water. 
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Midget Motored Mec 


RUN THRILLING RACES 
IN AIR AND WATER 


poet peat cat 
Be ead’ ssen 
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ALMOST A REAL PLANE 


RUSDER canps 
HOLD WINGS. 


TIMING 
Lever ~ 


IGNITION 


Adjusting the Mixture Sw'TeH 9 


SPARK COIL 
BATTERY 


A one-cylinder engine, made with the precision, 
this model. Details of the engine and itt compac 


slowly into the air, and soared 
‘off toward the south, Toa 
big plane piloted by Jack 
Byme, Bassett trailed after 
his model. 

With its little engine chat- 
tering away, it crossed. the 
Delaware River, passed over 
the outskirts of Philadephia, 
lett Pennsylvania behind. and 
soared out over the farms of 
horthern Delaware. When its 
ful finally ave out, it was a 
mile and a bal inthe air over 
Armstrong's Corner. It 
toasted. down fora. perfect 
Tanding and Bassett recovered 
his record-breaking model un- 
damaged. Tt had traveled 
more than fifty miles on sev- 
enteen ounces of mixed oil 
fnd-gasoline 

“The (ype of motor used on 
this fight as well as on most 
other record-smashing jour- 
neys of model planes, was designed by W 
Tam Brown, a young Philadelphia enthusiast, 
Brown's motor weighs only eleven anda bal 
ounces compe, ith fe tank, ol and 
Condenser, and it develops spprosimately onc- 
fifth horsepower. Its single cylinder is ma- 
Chined from a solid bar of alloy steel and its 
trankcase is die cast and made of aluminum. 
con alloy. With a bore of seven cighths of 
inch, and a stroke of one inch, the pyEmy 
motor “winds up" to 6.000 revolutions min- 
tte, An ounce and a half of fuel wil keep the 
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‘A model - boat racer 

farting his engine 
fon dry land by pull: 
ing 2) cord attached 
to its tiny ywheel 


Held to. = circular 
course by a fish 
fine, & model 
boat 


of New York City, carried off the prize at 
the National Championship Model Plane 
Mect held at St. Louis, Mo,, last summer, 
reached a top speed of more than a mile 
a minute. 

Jn official competitions, each model is 
allowed an eighth of an ounce of gasoline 
for every pound it weighs. This cuts down 
the length of the fights, thus reducing the 
number of lost models, while, at the same 
time, it puts all competitors’ on an equal 
footing. For fuel, gasoline is mixed with 
heavy lubricating oll in the proportions of 
four to one. When test hops are made, a 
medicine dropper is used to put fuel ‘in 
the tank. ‘Two dropperfuls are sufficient 
for a machine to get into the air, circle the 
field, and float in for a landing’ 

A present, the world’s record for mod- 
els carrying” the prescribed amount of 
fuel is held by Joseph Kovel, a veteran 
model maker of Brooklyn, N. Y 

Last spring, during a mett at Hadley 
Field, N. J, Kovel's ten-foot. machine 
soared {0 an altitude of 3,000 feet and 
circled away into the southwest. With 
oficial timekeeper, he followed it in a 
fast car. For half’ an hour, they raced 
down country roads. A blowout stopped 
them. They changed to a second car and 
continued the pursuit, Again, tire trouble 
overtook them and they had to watch the 
model, heading in the general direction of 
Philadelphia, disappear from sight. It had 
been in the air sixty-four minutes and 
forty seconds. 

How long it rode the air currents after 
that, no one will ever know. Two days 
Tater, it was found in a field near Metuch- 

n, N, J. It had traveled at least thirty- 
five miles from its starting point and, as 
the torque of the propeller keeps such 
‘models turning in wide circles, its total a 
mileage must have been much greater, 

‘When one of these machines is tuned up 
for the take-off, the controls are set in 
position for the best gliding angle of the ship. The 
pull of the propeller at the nose of the craft lifts it 
sufficiently to make the model climb or fly on a 
level keel as long as the motor runs. Then, when 
the engine cuts out, the ship automatically goes 
into a glide that brings it to earth in a long descent, 

wing design of most of the planes is 
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calculated to keep them balanced in theair. broken propeller, Less 
How much one of these planes, and its fortunate was another 
midget motor, will stand, was'demon- model at Lakehurst, N. 
strated by a’ spine-tingling, 1,000-foot J, It ran smack into the 
power spin at Caldwell, N. J. During a Los Angeles, the huge 
‘meet there, one of the machines was cir- U.S. Navy Zeppelin, The 
cling high overhead when a bracing wire little plane struck head- 
snapped, One wing folded back and the on, bounced back, and 
ship gyrated down in a power spin. It fell apart in the ait. 
struck x0 hard the nose and motor were Many early models. 
buried in the ground. Fortunately, the had propellers that were 
spot where it hit was soft. The owner dug too light. If the engine 
out his machine, washed the motor ina missed once in the air, 
pail of gasoline,’ put on a new wing, and the propeller lacked suf- 
had his plane back in the air in an hour's ficient weight to keep on 
time! turning until the engine 
Crashes provide much of the excite- caught hold again, Weak 
‘ment and fireworks at a gas-model meet. batteries are the most 
At Caldwell, for instance, one machine ran frequent cause of motor 
full-tit into a big biplane warming up on trouble, Two small flash- 
the line, Curiously enough, it was the light batteries supply 
large machine that came out 
second-best, Tt had its wing 
fabric torn, while the only 
damage to the model was 3 


In shallow lakes and ponds, 
‘model, boats race. ar 

tethering poles like 
fone seen In this picture 


rent for the midget 
fystem, and they havea life 
‘of about one hour, 

During one recent meet, a 
contestant cranked his pro- 
peller and tinkered with his 
‘engine for an hour before he 
discovered that the batter 
were dead, Then, he failed to 
secure the new ones. tightly 
and they slid forward in the 
air, bringing his plane down 
in 4 500-foot power div 
left the eraft in splinte 

Without doubt, the crash 
that caused the most excite- 
‘ment was one reported from 


‘An engine installation c e radio police 
Ap engine installation Los Angeles, Calif, Three radio p 


ins one;meter hull. The cars and an amubiance converged on 
‘switch which is tripped —@ Vacant lot wher plane 
with a pole if the boat listic drone of 
gets “out of ‘control 4foot model 


ircled over the neighborhood before 
the crash, deceived residents into 
thinking it was’ a real plane in trouble. 
When it struck the ground, they telephoned 
fn an alarm which brought the radio cars, 
the ambulance, and several thousand spec 
tators, 

Five years ago, almost every flight m: 
by a gas model ended in a crash. Only re 
cently have designers avercome’ problems 
that stood in the way. Two of the pioneers 
inthe field were Bassett and Brown, in 
Philadelphia, “They began testing experi- 
mental models in 1929, Bassett built and 
crashed eight ships before he got one that 
flew, and Brown worked for two years be- 
fore his midget motor was a success 

Up to the 1933 national meet, held at 
Roosevelt Field, Mineola, N. Y., gas models 
made such a poor showing thai they were 
allowed to compete in the rubber-band class, 
‘That year, Bassett stole the show. His 
model won every important prize in the 
‘competition. Since then, gas models have 
hhad contests of their own. So rapidly has 
the interest increased that at this year's 


le 
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thrill of racing their homemade craft against 
(On some California lakes, contests are held 
once a week, and, in the East, when the an- 
nual classic sponsored by the New York Society 
‘of Model Engineers takes place, entries come 
from hundreds of miles away, Imagine your- 
self at one of the Sunday-afternoon compe- 
Litions on a West Coast 
‘An old skiff puts off from shore, In it are 
the contestants, their little boats, tucked under 
their arms, looking like oversize wooden shoes. 
‘The bottom of the skiff is crowded with tools, 
funnels, gasoline cans, and tiny spare spark 
plugs. In the middle of the pond, the skiff 
comes to anchor, and the first contestant 


The rubber balloon under the port 
unwale of this model force-(eeds 
the tiny ‘carburetor during a race 

national coptest at St, Louis, sixty-five 

gas-powered planes were entered. Brown, 
lone, has sold upwards of S00 little en: 
igines und scoces of enthusiasts are build: 
ing their awn power plants, 

The most successful model so far built 
is probably Kovel’s record-breaker, 11 has 
made fifty flights without & crack-up, On 


‘one day, it made ten perfect take-offs and 
landings, ‘The nearest it has come to a Propelter-shaft. strut. of | 
crash occurred on its first successful light OMe! boat, with horizontal 
at the Vermont farm of Charles Hampson isles which Scop up water 
Grant, the designer of plane. Starting to cool. the craft's engine 
from i strip of tar paper, laid, down on 

top of the grass in a meadow, it climbed 

into the air and citcled about for fourteen Lathiet Morris, Je. of Venice, 
minutes. When the engine stopped, the Cali, with the’ miniature 
machine was headed directly for a dense four-cylinder, four-eycle mo: 
‘wood of sisty-foot maples. It disappeared tor he built 'to install in a 
among the tree tops. An hour later, Kovel radio-controlled model boat 
tnd, Grant discovered the ten-foot_plane 

Upright on its wheels, unharmed, in. the 
middle of the forest.” Evidently, it had 
been dropped. from ane leafy branch to 
noth t reached the ground. 

To control the movements of a gas 

‘Chester Lanzo, of Cleve- 
Ohio, is installing a tiny radio outfit. 
Gther enthusiasts are incorporating origic 
nal ideas in the design of gas models. The 
Tatest development is a six-foot autogiro 
driven by a vestspocket power plant 

At present, many model makers are pre 
vented from entering the field by the cost 
of the engines. They run close to twenty- 
five dollars, and the material for the plane 
comes {0 almost as much. ‘So the inves 
‘ment in a gas model is nearly fifty dollars, 
not considering the time spent in the work 
of construction, 

However, several owners are putting 
their models to work and are getting 
back part of their investment. One, in 
Kansas City, Mo,, advertises a well- 
Known brand of gasoline. Another. in 
the West, advertises a motor oil: a third 
a dope for treating the wings’ of air- 

In. South Carolina, Bob Sear- 


rakes ready to run his race agai 

‘Vou see him carefully attach a fishline, 
‘of 150-pound strength, to a brass plate on 
the side of his litle boat. This Hine runs 
to a stubby fishing rod equipped with a 
Tange rel. With it, be will hold the racing 
model to its course when its dash begins: 
‘Next, he blows up a small rubber balloor 
Bending down, he attaches it to the alt 
intake of the gasoline tank. The pressure 
of the air in the litte balloon force-feeds 
the carburetor during the race. The tank 
holds from four to. five. ounces of fuel 
mixed with lubricating oil 

Finally, he jerks a rope wrapped about 
the flywheel of the engine. ‘The 
power plant goes into action with a sound 
Tike that of machine-gun. Its propeller 

‘thrashes the water. All is set for the 

start. The contestant points the boat 

— away from the skiff and flips open the 

timer and throttle. With a roar, the thun- 
derbug is off, planing, bucking, making 
almost as much note a a class-F outboard 
Tunning wide open, 

Gradually the contestant plays out the 
line until the little boat is circling the skiff 
in'a clockwise direction at the end of & 
taut, fifty-foot string. Out come the 
timers’ watches. The little hull streaks 
past the bow (Continued on pose 112) 


crowds. Many of the spectators go for 


s in the big planes and, in return, the 
pilots give Bob free time in the air 
‘Less expensive is the 

midget boats powered by high-spee 
my engines, Material for the hall of such 
1a boat can be purchased for as low as 
three dollars, All over the country, clubs 
and individual enthusiasts are enjoying the 
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. 
Grinding the World’s Largest Mirror 


counterbalance 


nuaersO © ©OO 
Show tue Five SrsttNeT 
MOTIONS COMBINED IN 
GRINDING AND POLISHING | 
} 


S the California Institute 
Technology receives the 200- 
inch glass disk that will be the 


int new telescope, the 


tnirtor of 
largest and fi 


red concave curvature, On this page 
artist shows how the delicate opera- 
tion will be carried out 

‘The method is much like that by which 
fan amateur astronomer shapes a small 
mirror for a homemade telescope. For a 
tool, he mounts a glass disk of equal size 
fon a firm support. Then he walks slowly 
around the tool, rubbing the mirror di 
straight across it with slow, steady rock- 
ing strokes, and turning the disk from 
time to time as he does so, employing 
first a coarse abrasive and then a fine one. 

result is a spherical curvature that is 

‘smoothed and corrected to parabolic 
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Sectional wlaut shows grinaing 
Pol used in first operation sre 
‘mirror disk J0ok i same 
Liasmeteras dish 


Jilting mechanism can» 
fara nat 


iProe to vertioak 


lon for ats, 
ned “tndpettion 


with a pitch-covered polishing tool and 
jeweler’s rouge. 

The thity-foot-high grinding and pol- 
ishing machine just erected at the Califor- 
nis Institute of Technology, essentially a 
monster mechanical hand, does virtually 
the same thing in an inverted position. 
Five independent mechanical movements 


give it an almost human touch. The grind- 
{ng tool first used, a convex metal disk the 
same diameter as the mirror, s faced with 


pitch and polishing com- 
pound is employed with it. 
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NEW METHOD PRODUCES COLORED ENGRAVINGS ON JEWELS 


Using binocular lenses. small oots, and special de 


uch 


AMATEUR GETS UNUSUAL 
LIGHTNING PHOTOGRAPH 


Wiex an electrical storm overtook a 
fishing party near Constantia, N. Y., not 
Tong ago, R. George Roesch, “amateur 
photographer, set up his camera to try 
to catch a picture of lightning striking the 
lake. Luck favored him. Hardly had he 
‘opened the shutter, set at “time exposure,” 
‘when there was a blinding flash and a ter- 
rific bolt struck the water some 400 feet 
away. ‘The result was the remarkable 
photograph reproduced above, which is 
probably one of the best pictures ever 
taken of lightning striking water. 
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A tiny, diamond-poiat 


Eurtovixe a new technique of his 
‘own invention, a young California 
craftsman, Francis Behrens, produces 
colored portraits, landscapes, and 
‘monograms upon semiprecious jewels. 
His first step is to carve the design 
‘upon the stone with a tool resembling 
a dentists drill using a diamond point 
and a tiny rotary disk charged with 
diamond dust, Pigments and dyes, 
made according to his own formulas, 
are then brushed into the carved por- 
tions and the colors are made per- 

manent by heat treatment. Among th 

stones he uses are moonstone, onyx, agate, 
sapphire, chalcedony, sardonyx, and opal 


MODEL PORTRAYS MAN AS A FACTORY 


Wonxrve parts of the human body 


Judgment, 
acho Control of Glands, in 
dicator and regulating pane}; Mus- 
tle Center, railroad switch tower 
Will Power, executive meeting: 
ring, sound 
tudio; Vision, photographer's stu 
dio; Nerve "Center, telephone 
switchboard 
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Huge Aerial Photograph Shows Entire State 


Brsocctans are needed 
to inspect a giant aerial 
it, called 


measuring eighteen fect 
across the bottom, The 
“stratosphere i 
completed, is said’ to be 
the first ‘photograph to 
show at one glance what a 
whole state looks like. Even 
suich details as hedges and 
chicken houses are 

when the picture is closely 
inspected, To make it, 
aerial surveyors made 10,- 
479 exposures, which were 
combined into thirty-four 
composites, and. these in 
turn were carefully joined 
together to form the com 
plete map. 


‘The State of Connecticut as It appears rom the stratosphere. Mere thas 1,000 photographs west int 


MECHANICAL HOE AIDS FARMERS 


A sincutasicat hoe has been invented te 
save tedious, back-breaking work in clearing 
away weeds’ and cultivating fields. Driven 
by a. single-cylinder, one-half-horsepower 
fascline engine, its spearahaped blade vi 
brates rapidly back and forth, citing of 
‘weeds without stirring the ground, ‘The same 
power also propels the 
boc, forward through 2 
single-speed drive." Re- 
sembling a push-hoe in 
appearance, the machine 
easily gets’ around trees 
and shrubs, and does 
many hard tasks of culti- 
vation with little exer- 
tion for the user. 


PUMA CALLS FOR FOOD 


ULTRA-STREAMLINE PLANE BY FIRING A CANNON 
IS FLYING WIND TUNNEL é Tuover most animals are gun-shy, a 
‘To wepuce flying craft to the most effi- wild puma kept at a laboratory in Mos- 

cient streamline shape, an inventor of 2Z Russia, deliberately fires a cannon to 


Oakland, Calif., proposes the curious de- 
shown in the accompanying illustra a 

ions. “His craft, a veritable flying wind 

tunnel, consists of a cigar-shaped fuselage 


pierced by a twin- fi 
> 


iy that itis hungry. Laboratory work- 
accordance with 
the theories of Dr. ivan Pavlov, noted 
physiologist, by firing the piece and giving 
the puma a piece of meat after each shot 
Soon it overcame its natural di 
the sound and learned to get its meals 
seeing. ope & atone so ping the 


routed ar dt 
actor propellers 
drive the Graft for- 
ward and also force 
airbackward through 
the duct, creating a 
lifting force as a re- 
sult of the back 
pressure agains 

Curved upper wall. A 
further iting ef- 
fect is provided 

increase of air densi- 
tyrbeneath the wings 
of the plane where 
the airs discharged. 


© ws ousysaow TUNES ARE CATALOGUED 
Paessuat'svcsua ~~ IN MUSICAL DICTIONARY 


PD costae Coven torus New TUxts reveal their kinship to old 
cones, in a musical dictionary just com- 
pleted in Vienna, Austria, Thousands of 
‘musical themes are recorded. An entry is, 
made for each composition, which is 
transcribed in letters of the musical scale, 
the letters of the first few notes serving 
as “initials” for filing guidance, 
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Movie Forecasts Tunnel Under Atlantic 


WHAT travel between Ame 
may be like, a half-century or mi 
Productions, which env 
af a 3,000-mile submarine vehicular tube link: 
ing New Vork and London. To offs b 
tion that such a project would be fantastic un- 
der engineering methods developed up to the 
Present time, the movie, “Transatlantic ‘Tun- 
nel,” provides the builders with an i 


new tool—a "radium drill,” supposedly 
Of Tiguefying rock. Stre heer 

sealed cars, impelled by electromagnets an 
traveling in a vacuum, according to the story 


would whiz through the completed tube at such 
terrific speed that a passenger could breakt: 
in New York, keep & luncheon engay 


London, and get back to America for 


TO ENGLAND 
UNDERTHE SEA 


DARING SWIMMERS MAP RIVER GORGE 


To comptere a 
map of Boulder Dam 
Reservoir, expert 
swimmers, wearing 
helmets and padded 
life preservers, have 
begun a perilous 
fifty-five-mile survey 
of theColoradoRiver 
sgorge. They will ight 
swift currents and 

lodge jagged rocks 
in boats with water- 
tight hatches and 
battering-ram sterns, 


GUNNERS WIELD RATTLES IN SHAM WAR 


Swinorne large 
wooden rattles, gas- 
masked gunners en- 
gaged in mock com- 
bat during recent 
British army man 
vers, The toy noise- 
makers simulated the 
sound of machine- 
gun fire and per- 
titted economies in 
the use of blank cart- 
ridges. Ignoring its 
incongruity, umpires 
checked the theareti- 
cal effectiveness of 
the make-believefire, 


BOMBS SMEAR BANDITS 
WITH TELLTALE PAINT 


Gass bombs resembling electric- 
lamp bulbs, filed with brightly colored 

int, are a new British weapon against 
Foldip men. Night watchmen and pay- 
roll messengers, carrying supplies of 
the bombs, are prepared to hurl them 
at fleeing suspects or escaping bandit 
cars. The resulting smear of yellow or 


red ocher paint makes it easy for po- 
lice to trail the fugitives, and the firing 
‘of guns that might endanger passers- 
by in crowded streets and thorough- 
fares is avoided. 
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ELECTRIC PLATES CLEAN AIR IN HOME 


Reuier for hay-fever sufferers is prom- 
ised by an electrical “dust precipitator 
that removes irritating pollen, as well 
‘dust and soot, from the air ina bedroom 
or office. Asair passes through the device, 
which is designed to be housed in a deco- 
e cabinet, all floating particles of 
yn matter are attracted electrically 


MIDGET BALANCE WEIGHS 
CHEMICALS ACCURATELY 


Haxpy for both amateur and profes: 
sional chemists, a new pocket-size balance 
hhas a capacity’ of 100 grams and is said 
to beaccurate to within one one-hundredth 
fof a gram. Measuring only twelve inches 
Jong, the balance employs permanently 
attached sliding weights, and a beam arrest 
protects the alloy-steel knife edge and 
gate be: hen it is carried, 


POCKET RULE SERVES 
AS DEPTH GAUGE 


Avocker cup with a T-shaped shoulder 
enables anew six-inch steel rule to be 
used in the shop as a depth gauge, as well 
as for ordinary measurements. When the 
rule is dropped into a recess and the clip 
is slid into place to serve as.a marker, the 
depth may be read from either side. One 
side is graduated in thirty-seconds and 
the other in sixty-fourths of an inch, 
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to charged aluminum plates that serve as 
collectors. The plites are cleaned periodi- 
cally, simply by holding them under 
running water, Successfully tested by 
Westinghouse engineers, the device is a 
small-scale counterpart of une electrical 
precipitators used in industry to prevent 
the escape of soot and dust from plants, 


PREHISTORIC SCENERY 
PRESERVED BY BOG 


‘Ohio, engulfed 


Hove the Middle West loked at the 

may’ be seen near 
Uriana, Ohio. Shrubby cinquefol, dom 
nant plant of the postglacial era, still 
covers an area of ‘several acres where 
history apparently has stood still, and a 
state vegetational survey has just shown 


DRILL FOR GLASS HAS 
RUBBER SUCTION GUIDE 


Hotes ranging in diameter from one- 
half inch to four inches are neatly bored 
ia Sse, soe, te, oe pores WA 8 
new drill equipped with a rubber suction 
guide. The latter, clinging to the surface 
of the work, holds the tool firmly in place 
and prevents chattering or vibration, as- 
suring a smooth high-speed job. Tubular 
cutting heads, to bore holes of different 
sizes, are interchangeable in the device, 
According to the manufacturer, the tool 
may be used in a horizontal, vertical, or 
slanting position with equal ‘convenience. 


Drill equipped with rubber suction guide 
Boring olen ia glass and similar mat 


why, Beneath a thin surface layer of 
muck and roots, deceptively firm to the 
tread, test borings reveal a subterranean 
lake ‘formed by the melting ice sheet 
30,000 to 40,000 years ago, Pure artesian 
‘water supply has preserved the lake and 
its prehistoric vegetation unchanged, The 
area is regarded as an example of the bogs 
that once trapped roaming mastodons. 


NOVEL ENGINE RESEMBLES A DOUGHNUT 


Ux1gce among injernal-comb 
sines is a “doughnut mo 
‘an Ohio inventor, who maintain 
far smaller and lighter in w 
conventional-type motor of equal pow 
“Traveling in 9 cicle around con:inaous 
cylinder, four 
tons, working in 
pairs, transmit 
their driving force 

‘cams to the 

drive shaft. One pair 
of pistons is locked 
at the moment an 
explosion impels the 
ol 


New rotary moter dis- 
‘icmbled fo ahow the 
pitine “Sed cynder 


Wepecnientl seodel of retary sents 
Te tary am endless, cleculae eiindee 
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Mend of = deadly ‘mlsale 


How niTs 
‘ARK RECORDED 
In the sesring het, 


thover When the 


‘Dummy bombs of con 


M 


BOMBLESS 
Bombing 


Trains Army Flyers 


X_ tiny model airplanes, 

poised only a foot above 
the surface of a table, teach bombardment pilots of the 
U. S. Army Air Corps to fly in intricate bombing forma 
tions. In other exercises, radio impulses take the place of 
2,000-pound bombs in training bombardiers to drop their 
deadly missles accurately upon targets a mile and a half 
below them. 

‘Mounted on stiff spindles which are plugged into holes 
in a board, the models can be changed into a variety of 
formations. As an experienced instructor moves the six 
tiny ships through various evolutions, he explains to the 
‘young pilots the exact position for each plane during 
every movement. Thus they. see, without endangering 
Uhemselves, how tight formations’ should be flown, and 
learn the correct positions for individual planes before, 
during, and after a signal by the leader for a change in 
‘Tomblin, Uke all miliary fying, ts much 

ing, like all military ying, is much more com- 
eta se erty tig Se ae acto he cou 
tryside. Since each pilot is permitted only thirty-two 
bombs each year for practice, and another thirty-two for 
recorded flights, a supplementary method for developing 
skill in laying steel “eggs” on-a 200-foot bullseye from 
250-mile-an-hour bombers has been worked out recent 
ly by Air Comps officers. By this means, pilots and 
ombardiers become so proficient that they can score al 
least seventy-five percent. direct, hits while approaching 
targets against or across the wind at altitudes of 5,000 to 
5.000 feet. Recently, so sucessful has the scheme proved, 
Ah macy of sires have ranged between eg tve 
percent, 

‘While the actual bomb dropping requires only eight 
fights for each bombardier annually, his schooling covers 
several months. First, he practices’ dropping theoretical 
tombs on an indoor range, a trp of canvas painted to 
represent towns, bridges, and open country. When he 
becomes familiar with the method of dropping bombs, 
hhe goes into the air. With his exact position registered in a 
camera obscura on the ground, he releases radio impulses 
to represent bombs, and “hits” are accurately recorded. 

‘As the bombing planes roar through the air, the leader 

jgnals a change from V-formation into a single line 

‘umber two plane will drop bomb first time over,” he 
orders. As the formation approaches, the bombardier, 
ting intent in the belly of the big monoplane, adjus 
bomb sights for altitude, wind direction and velocity, 
direction ofthe plane. Te sees below and ahead ‘the 200- 
foot circle of the target, and in its center a hut in whose 
roof is a lens which projects the image of his plane on a 
chart, Beside the chart stands a scorer, who is busy trac- 
ing the progress of the plane by pencil marks. On the pa- 
er, to, isa point which represents the hut or the target, 

Ga through the sky roar the bombers.’ “Turn left,” 
‘orders the bombardier to his pilot through the plane's 
interphone system. “Stop ... steady .... right. « « . 
stop... . steady... .” Now the cross hairs on his sight 
indicate that the time has come to release a bomb. Instead 
‘of pulling the bomb release. he touches a button which 
sends a single radio signal leaping down through space. 

‘When the “dash” buzzes in his earphones, the scorer 
looks at his chronometer, then continues plotting the di- 
rection of the plane's flight for twenty-three seconds, the 
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LEARNING BY THEORY AND PRACTICE 


As the left, young pilots are being taught how to Ay in bomb- 


time required for a bomb to drop 5, At the end 
fof that time, he marks with an X the » the chart 
where he sees the plane's image, 1 the bombardier has 
scored a bullseye, that cross will be marked directly on 
the dot representing the roof of the shack. Re 
where the signal “strikes,” however, the 


Of course, radio signals cannot altogether take the place 

of experience in actually dropping bombs, particularly the 

big, destructive ones. Since every one-ton live bomb cost 

several hundred dollars, six-foot dummy bombs made of 

Concrete are sometimes during practice runs 

Fitted with vanes, th accurately toward theie ob- 
they 


ties of bombing 
have been dropping short-fuse bombs ind ta 
Perhaps the nest step will be larger bombs which will bs 
from the sky any plane within a r r 
feet. N ‘machine guns 


Sir The plane 
fected om al 
{ne trom the turrets 
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Boy Sailors Get Real 


smtine Norden, recently acqul 
ising tip for the, Areca a 


ican boys will realize their 
dreams, of ‘voyaging to. the picturesque 
and colorful ports of the Spanish Main. 
‘During the long winter months between 


cruises, the vessel will provide a unique 
club house where the youngsters can re- 
ceive nautical training and indulge their 
natural love of the sea. 

Already, scores of young enthusiasts are 
devoting their spare time—evenings, week- 
fends, and holidays—to fitting up their 
seagoing headquarters, At her berth on the water- 
front of Brooklyn, N.¥., the Bity-yearold sil 
ing ship Norden is the scene of bustling activity 
as energetic crews scrape rails and spars, caulk 
‘weather-beaten decks, and swarm through rigging 
that towers more than 100 feet above the water. 

‘This unusual experiment is the work of the 
American Nautical Cadets, a new organization 
which already numbers 200 boys in its member- 
ship. Among its leaders are old-time sea captains, 
Navy, Coast Guard, and merchant-ship officers, 
‘marine artists, and writers about the sea. Its pur- 
pose, as announced at the time of its organiza 
tion 'a year ago, is to foster good fellowship and 

rovide disciplined training for older boys who 
‘outgrown the activities of younger boys’ 


clubs. 

‘The project aroused, immediate interest, not 
only among the boys, but also among shipping 
‘men and other lovers of the sea. The advisory 
couneil includes veterans of sail such as Capt. 
Bob Bartlett, Capt. Felix Riesenberg, and Admiral 
George H. Rock. Other members of the council 
are Prof, William Hovgaard, Admiral Frederic R. 
Harris, Gordon Grant, Warren Sheppard, Eads 
Johnson, Capt. George Fried, Capt. Thomas Mol- 
foy, and Capt. E. Armitage McCann. Captain 
‘MeCann is known to readers of Porutar Screxce 
‘Monruuy as the designer of many ship models. 

‘The Norden, first training ship of the organiza 
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Ship for Club House 


learning to “shoot the 


LEARNING THE A B Cs OF GOING TO SEA 


iaates look on Above, a0 ea 
‘ship's compans, Boye will man the weasel on crtaes to Bermada and tee Wert Indies 
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tarerigged on 
the foremast and fore-andaft rigged on the main 
and mizzen, She was built in Denmark in 1883 
and is a veteran of arctic expeditions, whale and 
seal fishing, and the lumber trade 

To transform the vessel into a floating club 
house, the cramped forecastle and officers’ qua 
ters are being enlarged. Between decks, a part of 
the bold is being partitioned off to ‘provide a 
‘meeting room for winter use and sleeping quar- 
ters for a large crew when the ship is at sea. A. 
steam heating plant is about to replace the two 
tiny stoves that formerly heated the living quar- 
ters fore and aft, and electricity will supplant the 
‘old oil lamps. 

Even while construction is going on, the boys 
are being trained to handle their ship' when she 
sets sail for cruises on Long Island Sound, or to 
Bermuda or the West Indies. Classes in the theory 
‘of navigation, chart reading, signaling, weather 
forecasting, and ship maneuvering, as well as 


the practical work of handling lines and sails, 
all 


climbing aloft, and handling small boats, ar 
part of the weekly ro 


INTEREST in the American Nautical Cadets 

dicates that the Norden will be only the first of 
a fleet of such seagoing club houses, with ves 
located at all the important seaport cities in 1 
country, Already, additional shore units, ha 
been established in other boroughs of Greater 
New York, and applications have been received 
for permission to found divisions in New Jersey 
and in distant parts of Long Island, 

Requirements for membership are a minimum 
age of sixteen, good health, and the ability 10 
‘work hard, Neediess to say, the applicant is also 
expected to have an interest in ships, and in 
‘everything connected with them, 

Perhaps the sailing ship, no longer efficient as 
a commercial carrier, may find new usefulne: 
building healthy bodies and alert minds, and in 
keeping alive in young Americans the traditions 
of seamanship that once made American clipper 
ships leaders in the commerce of the seven seas 
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Giant Rockets To Explore Stratosphere 


Froat a sixty-foot tower at his desert labora- 
tory near Roswell, N. Mex, Prof. Robert H. 
Goddard of Clark University plans soon to 
launch giant rockets into unexplored regions of 
the atmosphere between twenty and 150 miles 
above the earth. Carrying automatic recording 
instruments, and descending on parachutes, the 


"Right, the experimenter 
ih one of the rockets 


SAILORS TRAIN IN DUMMY WHEELHOUSE 


A ovary wheel- 
Douse, swinging in an 
arc to imitate the 
maneuvers of a ship 
at sea, teaches future 
sailors of the British 
merchant marine the 
rudiments of a helms- 
man’s duties. The de- 
vice, used at the 
Gravesend Sea School, 
is made more realistic 
by a painted  fore- 


nd ting 
the bow of a ship with 
the sea — 


the scene the student 

will have before him 

‘when he actually takes 

dict ip. Coder the 

Under t 
dance of instruc 
rs, 
is “ship” through all 
of its maneuvers. 


OF COPPER 


Dummy pilot house used In training helmemen for British shipe 


NEW-TYPE HOUSE HAS WALLS 


First of its type 
America,a"copperhouse” 
just completed in a sub- 
iurb of Washington, D.C., 
is expected by its’ build 
ers to set a new style in 
construction, Exterior 
walls consist’ of heavy 
copper plates, backed by 
composition "board and 
‘mounted on a framework 
of structural steel, Sheet 
copper, over a wooden 
deck, forms the roof. All 
the plumbing pipes in the 
house are of nonrustale 
copper tubing, and heat- 
ing’ Tines, radiators, and 
hardware are also of cop- 
per oF copper alloys. 
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rockets will bring back invaluable scien- 
tiie data including information on high- 
altitude electrical conditions that affect 
radio transmission. After a recent visi 

{0 the laboratory, Col. Chitles A Lind- 
bergh reported favorably on the work, a3- 
suring continuation of the experiments, 


- ‘The tin points 
increate the'ahow: 
cy eating power 


SHOVEL HAS TWIN POINTS 

‘Mane with a V-shaped cut at the tip, 
siving it twin points, the shovel pictured 
Shove is claimed by. its inventor to. be 
‘more efficient and useful than the conven- 
tional types on the market, Its increased 
‘cutting edge at the tip makes it easier to 
penetrate the soil and the V-shaped notch 
‘cts as a cutting tool when foots are met. 
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WINDMILL PUMPS AIR FOR 
AUTO SERVICE STATION 


By tapprxa the breezes for power, a 
Florida inventor has found a way to pro- 
vide automobile service stations with an 
economical supply of compressed air. Dri 

a by an eight-foot wind vane, is unit 
stores air under pressure in a eapacious 
tank and provides a sufficient supply not 
only for indating tires but also for run- 


ning air-operated grease guns and pneu- 
matic lifts. ‘The picture above shows a 
windmill in operation. which maintains a 


pressure of 140 pounds a square ine! 


INVENTOR DEMONSTRATES 
NEW FOG-PIERCING EYE 


As a further development of his “magic 
eye” for detecting ships, airplanes, and 
other objects hidden in ‘fog (P. S. M., 
July '33, p. 42) Commander Paul H. Mac. 
neil recently demonstrated the simplified 
apparatus illustrated above. Invisible rays, 
emanating from objects which are either 
warmer or cooler than their surroundings, 
are detected by a photo-electric cell and a 
steady buzzing heard in earphones attached 
to the device is interrupted. With this 
“eye,” it is said, ships could proceed safe 
ly through fog at regular speed, 
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CHILD IS CALLED HOME BY RADIO 


Warerever she goes, five-year-old Jean 
Darlington of Scotia, N. V., is always 
‘within call of her parents, for she trundies 
with her a small, portable short-wave radio 
receiver. When it is time 

for her to start home, her 
father steps to his tran 

miter and the child’s re- 
ceiver, permanently tuned 
to his’ amateur station, 
lays his instructions. 'An- 
other electrical innovation 
in the Darlington home is 
a remote-controlled phono: 
graph, installed in. Jean's 
bedroom when she was 


Fistt races are a new fad at Depoe Bay, 
Oregon, where a recent contest i reported 
to have attracted hundreds of spectators 
When the starter turns a crank. the fish 
are dumped simultancously from triangu- 
iar starting bores into separate troughs 
They swim rapidly toward the far ends 
of the troughs, where deepening water and 


‘A metal disk dropped i the slot opens the lock 


touching a bedside switch that 
phonograph playing a record of a soothing 
lullaby. 


dark-painted walls offer compara 
cealment, and the first fish to reach the 
finish line trips a device that throws up a 
flag to designate the number of the win- 
net, The bottoms of the troughs are 
painted white, making the progress of the 
fish easy to follow. Rock cod are said to 
have proved the best racers 


DISK REPLACES KEY 
FOR OPENING NEW LOCK 


Ixsreap of turing a key to open this 
novel lock, you drop a metal disk ina 
slot, the lock is released, and the disk 
drops out. The novel key is a little steel 
disk about the size of a nickel, and each 
lock has a different design. ‘The dis 

hoes not have to be ft 
jock opening but is simply 

2 slot and in this way elim- 
fumbling in the dark. This type of 
lock, it is claimed by the inventor, is also 
much harder to pick than any of the con- 
ventional types now on the market 


9 


GETS RARE CLOSE-UPS IN TINY AQUARIUM 


LIFE LINE HAS SPRING 
TO EASE WORKER'S FALL 


Tx onven to case the sudden drop of a 
‘workman in case of an accidental fall 
from a height, General Electric engineers 
have added a shock-absorber spring to the 
far end of his life line. The spring is fas- 
tened to the life line so that there is a 
twenty-four inch loop of rope between its 
ends, This arrangement, itis stated, checks 
eae he descent of the workman and 

igs his fall to a gentle stop. The en- 
srincers have also devised a special safety 
Fmess, a3 shown above, which Is made 
of webbing instead of leather and is said 
to be 100 per cent stronger than the usual 
safety harness material, 


0 


Usixe 
bods 


tiny, homemade aquarium to 
jects, a Californian has de- 
cess taking 


ic plate 
These thin w. 
eliminate the re 
which are en 
jum. The diminu 


thes and two and one half inches wide 
siricts the movements of the subjects 
No special camera equipment is needed. 


AIRPLANE PROPELLER IS 
BIGGEST NOISE MAKER 


‘Tesrs at Langley Field, Va, have shown, 
according to-a report of the 

that a two-aed aplane 
ates more noise, expr 
power, than does almost any other con- 
tinuously operating device. The excep- 
Hons are certain signaling devices, The 
fest motor and propeler,-as seen in the 
above photograph, were’ 235 feet from 
the nearest obstruction, 


NOVEL DOCKS OFFSET GIANT TIDES 


‘Towenixo wharves with a special wood: 
en platform lining the bed of the docking 
space ate the means shipping men have 
taken to counteract the phenomenal tides 
of the inland waters of Nova Scotia and 
New Brunswick (PS. 
M., Aug. '35, p.9). Hi 
freighters, moored in 
such docks when the tide 
has ebbed, stand with 
only a puddle of water 
kr em bt they res 
firmly on a flooring of 
‘pods beams. The vex 
sel is in 
Bena “ary ek a 
aly because of is move: 
Tines but also because 
as been ballasted with 


standing 
high and dry in its dock, 
it may be floating in 
thirty feet or more of 
water, such is the tidal 
tise in this area. Ferries 
hich ply these waters 
most also contend ith 

‘unusual tides. They 
run on a schedule which 
may be summed up in 
the words, “According to 
the tides.” For example, 


a ferry leaving Kingsport, Nova. Scotia, 
On a high tide for the run across the Bay 
dy to Parrsboro may reach its 
ination justin time to slip ito the dock 
before the fast receding waters ground her, 
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with the Net 


NORTH AMERICAN CARIBOU migrate ax 
much as 800 miles in a year, 


BEES are more sensitive than human be- 
ings t0 the taste of salt, 


BANANA TREES are 


trees. They are 
herbs, = 


TIDES at the Pacific end of the Panama 
Canal are six times as high as they wre 
fat the Atlantic end. 


HUMAN EYES mate from thre te twee 
in reading a line of type and they 
‘ind for about one fifth of « second be- 


WOMEN, according to psychological texts, 
‘more exo than men, 


Merney 


3 


SANTA CLAUS, IND., is erecting a momus 
ment 40 Sante Claus. 


METEORITES supplied Eskimos with irom 
for primitive knives and dageers. 


MOUNTAINEERS i North Corolina are 
the tallest group of people in the United 


Homoyp 


State 


Desert 
is spreading southward at the rate of more 


than half a mile a year. 
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Looxine like some prehistoric monster 
‘crawling over the countryside, the Royal 
Albert “Bridge at Saltash, England, as- 
sumes an odd appearance’ in the photo- 
‘graph reproduced above. The two main, 
upper supporting spans of this unusual 
structure are elliptical wrought iron tubes, 


MUSICIAN BUILDS COPY 
OF OLD EGYPTIAN HARP 


A cory of a harp which was prob- 
ably played at the court of King Tut- 
aankbamen, has been built by C. Bel- 
‘mont Hendricks, a Philadelphia, Pa., 
musician. ‘The ‘original instrument 
‘was taken from the tomb of King Tut 
ankhamen and is now in the British 
Museum, It is classified as a Chal- 
‘dean harp and is tuned in the penta- 
tonic, or five-tone scale. Records 
show’ these harps were played in 
Egypt and Chaldea as far back as 
1500 B.C. Very few of such ancient 
stringed instruments have been recov- 
ered by archaeologists 


‘A inlature fou 
Parad 
then 


BRIDGE TURNS MONSTER IN ODD VIEW 


‘each 255 feet in length, Girders which 
tarry the roadway below are suspended 
from these huge arching tubes. The bridge 
has been used for a great many years by 
the Great Western Railway to cross the 
River Tamar where it separates the coun- 
ties of Devon and Cornvall, 


MOLDING KIT IS WORKSHOP FOUNDRY 


A compact metal-casting kit, including 
gas furnace with motor blower attached, 
crucibles, tongs, flask, and sand, enables 
the home craftsman fo have a miniature 
foundry in his workshop. Any of the cast- 
ing metals may be used to mold ornament- 

al articles or metal parts needed in 
‘construction and repair work. The 
furnace is obtainable in two sizes 
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JUNKED SUBMARINES USED AS PONTOONS IN SALVAGE JOB 


Brrristt salvagers added a new 
stunt to their bag of tricks, the 
other day, by raising a sunken ves- 
sel with ‘the aid of submarines. 
Sent to the bottom by a collision, 
the steamer Brrot, lying half sub- 
‘merged, constituted a menace to 
navigation in the Firth of Forth, 
Scotland, Seeking a means of 
floating the craft, the salvagers 
‘obtained the hulls of two obsolete, 
dismantled British  submersibl 
and used them as pontoons. With 
the undersea boats lashed to ils 
sides and made buoyant by “blow: 
ing” the ballast tanks, the Errol 
soon was lifted from its shallow 
resting place and towed to the 
seaport of Leith, where it was 
beached. 


TESTS HEARING AT VARIOUS ANGLES poruhedeseclae 
vaste [ 5 n - BOTH PLIERS 
‘eceutioal wots ‘STANDING wa jin an especial 
constructed manbole, sn engine recent ANDWRENCH 
ly went through strange antics to obtain 
valuable sound data for ‘Purersand wrench 


acoustics research, Facing 
each point of the compass 
in turn, he moved a dial 
until a fone signal heard in 
fone ear, through a tele- just slip over a piece 
Phone receiver, matched of work, and a 
the apparent loudness of a clamping lever is 
distant loudspeaker heard snapped shut, the 
with the other ear. The re Jocked upon the work wi 
tests showed the response ip and wil not let go un 
ff the ear to sounds from lever is released. The tool may als 

various angles. tused in the manner of ordinary pliers, 


BARRIER OF ELECTRICITY STOPS FISH 


Execraicat barriers, invented by a 


are combined in a 
new tool. When an 
adjusting screw is 
turned until the jaws 


be 


Dation for keeping fah out of irrigation ¥. 
fmacinery, ad‘ guiog them to Gat 1s 
Gera Two sets of electrodes 


pipes, cables or chains—are suspended in 
the water some distance apart and curren’ 
is J between them. A fish entering 

shock which 


NOVEL WIND INSTRUMENT 
IS PLAYED LIKE A PIANO 


Ptaven with a keyboard like that of a 
piano, a curious wind instrument devised 
by a German musician presents a striking 
contrast with the intricate design of con- 
ventional types of horns. Organlike tones 
are evoked by blowing into. a mouthpiece 
‘mounted upon a tube above the instrument, 
while the desired notes are simultaneously 
fingered, as shown in the photograph above. 
‘The unusual design of the instrument is 
declared to make it relatively easy to 
master. 
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Sierras in California will be broken 
by the roar of giant nozzles spout- 
ing high-pressure streams of water against 
eave banks that are rich in gold. This 
ried treasure, abandoned fifty years 
when hydraulie mining was forbidden, Is 
expected to yield a billion dollars. 

‘Alter the placer miners had skimmed off 
much of the cream in the years following 
the gold rush of '49, hydraulic mining was 
developed to extract the “dust” and “four 
old” from the sand and gravel of river 
Banks and hills, For twenty years the 
big nozales, or monitors, hissed and roared. 
Hilltops were washed away and high banks 
melted under the withering attack of the 
high-power stream: 

in this washing-away process, however, 
the waste material—sand, gravel, and silt 
was carried downstream to find its way 
into and obstruct the Sacramento River 
fand its tributaries, As a result, a law was 
passed in 1884 forbidding the free run- 
off of tailings in the area drained by the 
Sacramento River, This was a death sen- 
tence for the high-pressure monitors. They 
ve been quiet ever since. Many of the 
workings now bear a sturdy stand of sec- 
‘ond-growth timber, while others remain as 
they were left fifty years ago. 

‘Today these forsaken hills are about to 
receive a new lease of life. U.S. Army 
engineers have approved a plan for reviv 
ing the old bydraulic workings without af- 
fecting the navigability of the river or its 
usefulness for irrigation. 


OX: again the silence of the High 
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A Billion in 


To Be Recovered by Hydraulic Mining 


me 


wa SN 


The plan calls for the building 
of four dams; one each of. the 
‘Yuba River, the Bear River, and 
the north and middle forks of the 
American River. The dams. will 
hold back the water containing 
the hydraulic waste washings un- 
til the silt has settled and then al- 
low the clear water to flow into 
the Sacramento Valley. 

Present-day hydraulic equip- 
‘ment, whose prototype was 
stitehied-cowhide hose and a cow- 
hhorn nozzle, sends forth water un- 
der pressres upto 200 pounds per 
square ine ‘gravel which it 
loosens is led into long umes, the 
bottoms of which are fitted with 
rifles or transverse bars of wood. 
Behind these rifles is lodged mer- 
cary. The gold specks, both because of 
their weight and their’ afinity’ for mer~ 
ccury, setle to the bottom and are trapped 
by the rifles. 

Danger to life and property, always 
lurked around “hydro digsin's.” With 
two high-power streams of water gnawing 
at a gravel bank weighing hundreds of 
tons, it required sixth sense to know 
just when to move the big monitors to 
avoid being crushed under a ponderous 
Sig: Novices tout ar'a pera sabe 
ge 5 about as a garden ral 
‘would scatter pebbles. And then the 
streams, themselves, sometimes got out of 
control with casualties to the operating 
crew. At La Porte, the lives of an entire 


Gold ~ 


Dams on the Yuba, Bear, and Amt 
‘he Bacramente Riv 


CALIFORNIA 
PREPARES FOR A 
GOLDEN FLOOD 


i 
VER DAM 
‘BEAR RIVER DAM 


‘eee trom hydra 
crew were snuffed out at one time in this 


manner. 
Up to the time the “hydraulickers® were 
obliged to quit, itis estimated that they 
moved a mass 'of earth equal to a strip 
of land thirty miles long, one mile wide, 
and fifteen yards deep and from it had ex: 
tracted $30,000,000 in yold dust. They 
‘were forced to stop with hundreds of mil- 
lions of dollars more in treasure right in 
front of them! 
But now resumption of their task ap- 
ear to be ea a and. The ot ofthe 
power monitor will again resound in 
the High Sierra country and the historic 
Mother Lode region will once more al- 
lure with the age-old call of gold. 
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olor Wizards Identify 


A highly trained color tester Judeing sheinx 


1D yoy ever hear some one 
ay, in an effort to be funny 
T don’t care what color it 
is, just $0 it's white"? Such 


remark might make you laugh or 
roan, depending on your sense of hu 


mor. "hut in the modern rainbow lab- 
oratory, where there are men whose 
highly’ trained eyes ean detect over 300 
shades of white, and nearly as many 
kinds of blacks, the intended wise 
might be taken i bit seriously 

Such a rainbow laboratory” 4 


Deepwater Point, across the 
River from Wilmington, Del 
Technical Laboratory of the Organic 
Chemicals Department of E. 1 du Pont de 
Nemours & Company. There a staff of 
highly trained scientists and technical 
workers spend their time developing new 
dyes, working out new applications for ex- 
isting dyes, and maintaining order among 
all the colors of the rainbow—and several 
thousand other colors and hues never 
found in any rainbow. 
ip Tne, color scientists work, with hi 
ly specialized instruments—with spectro- 
photometers for measuring the wave length 
Of light reflected or transmitted by a dye: 
with artificial weather machines which 
subject a dyed material, in a few hours, 
as severe weathering as it normally would 
receive in months or years; with wens 
balances for weighing out exact quantities 
of dyes and test fabric or thread. But the 
most important job in the laboratory— 
the matching of colors to determine wheth- 
er they come up to standard—is done by 
an instrument whose color-sensitive char- 
acteristics were developed millions of years 
‘ago—the human eve, 

ice has heen able to produce ma- 
chines that are as sensitive to color dif- 
ferences as the human eye, in that they 
measure the stimulus we Know as color 
swith equal delicacy. But these machines 
do not give their readings in terms of 
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COLOR METERS 


In. the photograph 
textile yarn are be- 


Wa ter E. Burton 


hysiological response which, after all, is 
{he chi thing about color that interests 
you and other humans. 

‘A well-trained eye. according to Dr. R. 
E. Rose, director of the laboratory, can 
recognize something like 100,000 diferent 
hues and colors. If, to a batch of yellow 
dye, one twenty-thousandth as much red 
dye as yellow is added, such an eye can 
detect 


BUT your exes could not respond to such 
fine degrees of color stimulation, simply 
because they have not had the’ proper 
training. Whenever Dr. Rose needs a new 
color standardizer, he goes out and gets 
an cighteen-year-old boy, who has just 
finished high school. He then proceeds to 
convert him into a man who is qualified to 
serve as a kind of referee in the game of 
imitating rainbows and making life more 
colorful for every one of us. 

‘The boy's first step towards becoming 
an efficient color meter is to gaze at cards 
containing circular patterns made up of 
colored dots of various sizes. ‘These dots 


are arranged s0 that those 
‘of each color form a definite 
pattern, ‘Thus, blue dots 

fered through a maze of 
red dots might form the fg 


form a 
tween (wo X's placed at op 
te sides of the pattern 

{the boy's eyes are normal, he will 
be able to sce the figures’ or other 
patterns, no matter what the colors are 
But if he is partly color-blind, he will fal 
to sce some of the figures, Thus the blue 
figure in a certain disk might be very plain 


to him, while the in the same 
disk would be invisible against the gray 
indicating that his eyes lacked 


red sensitivity. If he is wholly color-blind, 
all colors will look gray to him. ‘This set 
Of test cards forms the widely used system 
of color-vision testing, devised by a Jupa- 
nese scientist, Dr. S.' Ishihara 

‘Of course, a ‘completely. color-blind 
young man stands no chance of becoming 
a color expert, because he cannot tell one 
color from another. If he is weak in one 
color—if, for instance, he cannot distin- 
guish all shades of red—be still 
come a useful color expert, but not as 

as a person with normal vision. 

‘After the colorexpert candidate passes 
the Ishihara test, he is turned loose for a 
time among an assortment of colors. Sam- 
ples of colored cloth, yarn, and other ma- 
terials are given to him. He is asked to 
look at them, study them, but for the pres: 
ent to do nothing more about them. "This 
is to get him accustomed to seeing hun- 
dreds of difereot colors. Later, he is 
asked to iden certain colors and hues 

‘As the training continues, the young 
man learns to recognize mast of the colors 
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100, OOO Hues by Hye 


produced by Du Pont ba is amounts tion. The chances» 
{to more than merely recognizing the dye are that his wife can 
itself, for a single solution may produce recognize colors that 
ferent hue with each different ma- he does not see, sim- 
ir with dyes ply because she has 
wood, cloth, had mote experience 
and scores of other materials. Then he in matching thread, 
hhas to learn to identify most of the colors picking out dress | 
roduced by competing dye manufacturers. goods, and _other- 
In five o sx years, the eyes ofthe ap- wise working, with 
prentice may become’so sensitive that he finer hues aller 
fan work alone, comparing colors to de- life. In other words, 
termine whether they are up to standard. her eyes are better 
Before that time, he does more and more trained than his. 


standardizing, as’ his skill grows; but al- Suppose you visit 
‘ways there is an experienced color man to one of these color 
check his results. experts while he is 

‘The skill itis possible to develop in the at work. You may 


ordi- find him in a lab- 
oratory where a doz: 
all those necessary en or so workers are 


for carrying on his daily work and recrea- engaged in cooking 


Queer Facts 
about COLOR 


‘There are sensitive scientific instru- 
‘ments for measuring color stimuli, but 
‘the human eye is the best testing de- 
vice for determining physiological re- 
ponte to color, 


If, to a batch of yellow dye, one 
twenty-thousandth as much red as yel- 
ow is added, a trained color expert can 
detect it. 


‘on the dull side, and here are 
some that are too green 

And go be coutianes to com 

evand sort black tha a 

ak alike to you, until he finds 
avapecimen that matches the 
color of the standard which the 
laboratory has for reference. 

varia ii ny 
lar in the color laboratory. 
AiPjuding of color is done By 
daylight, Prterbly that coc 
ig through a north window. 
‘he color expert wil work wnt 
the daylight becomes too dim to. 
Steins of rayon yard in dye baths, permic accurate ess, before be wl tara 
insing them, and otherwise treat- on the electric lamps, Special bulbs and 
ing them to produce the color de- filters producing light of Guvigh quality 
sired. Perhaps. a manulaclurer are employed when artiicial Mlumination 
fas ordered some black'dye, and is necenary 
he wants {o match a standard There ace three ways in which color 
he has for reference. It is neces- from standard, and it is on this 
Ssryto test the for of ye carefully he important job of colar 
before shipping it to the customer, matching is carried out. First, the color 
to make sure that it will produce may be stronger or weaker than the stand- 
1 color erally ike the sandard ard It may ail be the same color in 
pide baher respects bt may be present in Loo 

‘And a black dye tes 4 being fom or fou high a conceataton, Variation 
run. There, on a table in front of in strength of the dye solution may remedy 
ork window,are a dovensksins this Second, the hue may le on on a 
Sf tack yer’ al of the same or the oir of the santard. ‘That na 
kind of black to your eyes. But certain red may be too yellow or too blue; 
the calor expect oes ea eve! erm craze yellow aye ton green or tas 
received years of training ‘in recog- red. Third, the color may be too dull or 
hing’ color, walls over to the too bright. Brightness of color bas nthe 
table. He picks up several skeins, ing to do with its strength, although the 
and holds them side by side in his untrained eye might have difficulty differ- 

‘ing Le two proportion, 

TH you band a ester expert a pece of 
dyed ‘cloth and ask him if it is the same 
Color asa sample he saw yesterday, he will 
hand it beck (Continued on puso 114) 


Color-blindness is most common 
‘among white males, about six percent 
being insensitive to reds or greens or 
both, and two percent more, partly s0. 


Women are rarely colorblind. 


‘Women generally are better judges of 
‘color than men, because they pay more 
attention to color. 


Every piece of paper sold today is 
dyed. Paper is made whiter by the ad- 
dition of dyes. 


Color experts can recognize more 
than goo shades of white, and nearly as 
many different blacks. 


‘The most widely used dye is sulphur 
lack. 

Repeal of prohibition created a de- 
mand for alcohol-proof red dyes. 


perts say “red-blue” or “red-violet” 
stead. 


‘The best dyes in the world are made 
in the United States. 
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HETHER or not you are an 
amateur photograpber, you can 
spend a fascinating evening i 


estigating the mysteries of 
photography with your microscope. As a 
by-product of such exploration, you will be- 
come more expert at making photomicro- 
graphs Or if you havent yet ventured in- 
ing, branch of microscopy, 
wl lear that itis nota dificult ed, and 
that you need not spenda fortune for equip- 
tment in order to take pictures of the won- 
ders you see through your instrument. 
tof a photo- 
of one or more thin 


This light-sensitive salt is in the form of 
Very small grains, distributed throughout 
the film, Obtain a piece of old, light-struck 
film—almost any. drug store or photo- 
graphic dealer will have some out-dated 
film that he will give you—and examine it 
‘with your microscope. Even at 100 diam- 
ters you can see that the emulsion, as the 
feltivaiver bromide misture i called, 

Jiny structure, To see the forms 
or ioliral grass” atocly requires 
11000 or so diameters magnification; but 
you can distinguish the grains plainiy at 
‘much lower powers. 

Cut a piece of fiim about the size of a 
cover glass, and lay it oa a clean glass 
Slide, under the lens of your microscope. 
Place on it a drop of diluted photographic 
developer, add a cover lass, and watch 
while the developer reduces the grains 
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of lightateuck silver bromide to spongy 
masses of metallic silver which, because of 
Kes finely divided state, is black 

In watching this bit of microchemistry, 
you are witnessing one of the most im 
Dortant processes of the modern world— 
the conversion of a chemical compound 
into one ofits elements, in such a way that 
it forms a photographic image. "It you 
could observe grains of silver bromide 
wwhich ‘had’ not been 
acted by. light, 
You would find that the 
developer does not re- 
duce them to. metallic 
Silver, Further observa: 
tion ‘would reveal that 
the extent of reduction 
Sepends on the amount 
of exposure to light. 
begies immediately be 

os immediately, 
serve the action of the 
Selution as soon as pos- 
ble after it. touches 
the film. ‘Time can be 
saved by, putting a 


ing pc 
ing it's thal the bang 
ing drop covers the 
film over an area with: 
in the field of view. 
With a concentrated- 
‘beam light source, such 


Microscope Explains 


By Observing the Action of Developers and Films, 
You Can Learn How to Improve Your Own Work 
In Making Photomicrographs and Ordinary Pictures 


By Morton C. WALLING 


as the 108-watt lamp described in a form- 
et article of this series (P. S, 
Sa 4), you can sce iy ema way 
hotograpbers are likely to become gray 
aded in hot weather or tropical climates, 
For tbe gh bean anil it forme 6 
small, bright spot_on_ the image plane. 
‘Then, placing on the slide a piece of film 
which is either developing or has been de- 
yeloved and wet with water, watch what 


ina swift stream, oF Ii 
toe. What fs happening is simply this: 
‘The gelatin melts in the heat of the light 
beam, and starts flowing. ‘The same thing 
happens in many a developing tank that 
too warm, or in an enlarger when at- 
tempts are made to enlarge a wet nexative. 
you will discover that some 
fare moving, but that, above 
isa layer remaining stationary. 
‘This indicates that you are looking at a 
double-coated film or plate, and that the 
feolatin of one layer has melted while that 
‘of another remains intact. 
Mix an ounce of formaldehyde (the 
standard forty percent kind) inte ounces 


‘of water, and put a piece of film in it for 
fifteen minutes. Now try to make the gela- 
tin flow in the heat of the lamp, You find 


it impossible, or at least dificult, Thus 
you have discovered another important 
photographic trick: harden the gelatin of 
your films or plates with formaldehyde, 
before development if you wish, and 

Will not be bothered much by hot weather, 
photographically speaking. 


By concentrating an intense beam of light on a piece of wet Sm. a8 
Showa above, you cam observe the effect of eat on th 


in costing 
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™ |New Appliances for 


ELECTRIC RANGE HAS 
ACOAL HEATER A hitch: 


ee aol 


INDICATOR. The heat control 
{ron in marked with the names 


POCKET HOLDS SOAP 
1 DISH MOP 

I® FoR cockrar Foops 
Sock snusages sd eter 


‘or thin slices of soap ex 
Be placed in the pocket 
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Simpl COUNT a small mirror and two metal sichts on an 

imple ‘ordinary bubble level as shown in the photograph 

Lecwts and sketch. In sighting, move the level until the butble, 
eVELING seen in the mirror, isin the center of its “level” position 
Device Then look pst the end sight to determine the point where 
eVICE the horizamtal line of sight strikes 


SVAVAVAVAVAVAVAVAVAY, 
TAVAVAVANAVAVAVAVAVAS 


A. TEUMAN hand, apparenty detache from the body, moves mysteriously atop a thee: 
fegzed table in ‘thls staring illusion. ‘Mirrors set between the less of the table reflet 
the ime, of the ire gd oe to eve the eet of cmt space ‘The hand i passed 
‘through a hole in the back screen, and up through a hole in the table, 


Magic Bank Makes Deposits Disappear 


to back and bound at the top with passe par- 
tout bieding tape. Each mirror reflets half of 
the’ bor and, no matter how you Took ati 
the partition scems tbe tratparent 

how the pencil, in the photograph, disappears 
tehind the glass ‘The cover i placed over 
te compartment and a" coin is dropped 
through the slot To the obverver, the cin 
‘Sppent to vanish completly 


Mirror Used as a Square 


To draw a line at right angles with the 
edge of a board, hold a mirror as shown. 
When’ the ‘reflection coincides with the 
board itself, ‘the mirror is square” with it 


‘OU can mystify your friends with this 

trick bank. Let them inspect it and see 
that there are no secret_compartments—only 
What appears to. be a. transparent partition 
ff plate sass dividing it in the middle. This 
{ really a pair of thin mirrors placed back 
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Ninety-Degree Mirror 


NE, cefcton nan 
rie ined 


is revered (the ih 
ul ies neha) 
how in the phot oer 
atthe ket, i which tl 
Faia lok fc ha 
Strange appearance. The 
; Dinety-detree mirror ie 
Fest te pero 
above, made with two 
[mirrors meeting ata ht 


| Soo ee 
Makorark, Tis be: 

a : 

Sane eee 
earned ace 

cormating the ect finn ey 
pp pe | 
ioe son yoe. hast waoeatig oeeet 
Stats cutee te tt gon oe ot pone 
Sk feos iny ceeaie’ wate an dope ef 
Mosy Sereel Abe SC hake atti 
Seecieear t the ka: Siete is med 
are 
[Ee 
op eee 
Series oe bes chee 
Sor eta ie te hese eo 
‘ites of coming jour a a od 

Tat elec s bonds” 
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Un-Natural History. «vs tice 


THe PELICAN TOTES AN ENORMOUS 


Osseave THE 
SACK, TO CARRY HOME THE FISH IN? 


FALCON’S 
TERRIBLE HOOK 
FOR KILLING 
AND TEARINGe 


THE SKIMMERS steance SiL.,, 
WITH ITS UNDER MANDIBLE COM- 
PRESSED LIKE A KNIFE BLADE THAT 
FITS INTO THE UPPER, WHICH IS HIKED 
AT THE FOREHEAD -A VERITABLE SCISSORS, 


HERE'S A 
SPOONBILL'S 
BILL, FOR SIFTING 
SMALL CRUSTACEANS 
ANO WHATHAVE-YOU 
‘OUT OF THE MUDS 


SS 
Wy 


k 


THE FREAK BILL OF WE AVOCET 
SWISHES CURIOUSLY SIDEWAYS IN, 
THE SHORE POOLS, FOR MINUTE FOOD, 


tHe PUFFIN'S strance”ouranTe! 
1s USEO AS A SCOOP ANO FOR 4 
MIR~TRANSPORTING SMALL FRY# 


LD Mother Nature surely handed 

out an astounding variety of freak 

tools to her creatures, with which to make 
their way in the world. Gaze on these 
| few samples of unnatural-looking schnoz- 
| ales of tp for instance. Some of them 
Sah saa RHINOS ae are actual monstrosities. However, they 
Baerbve SeagOwcmoaisoNE THe EMAC IW A serve their porpase, though the bisare 
ROLE NiATReEy UsinG His ASTONISHING BEAK TO helmet of the rhinoceros hornbll (left) 
certainly appears as useless as a glass eye 


PLASTER UP THE ENTRANCE, ALL BUT A SLIT, THROUGH | less as a , 
WHICH HE FEEDS MAMMA ANO THE KIDS FOOD at a keyhole—and ornithologists admit 


UNTIL THE YOUNGSTERS ARE NEARLY FULL-GROWN. that its use is obscure. Note the resem- 
blance to recent styles in women's hats. 
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Easy Home Experiments 


Mo 


SCINATING world of tiny 
things awaits investigation in 
‘your home laboratory. You will 


‘need no microscope to explore it; 

in fact, the subjects of your search wil 

‘yond the power of microscopes” to 

reveal, They are molecules—the smallest 

possibie particles of @ substance that re- 
fain its characteristic properties. 

‘Look at a drop of water. To your eye, 
t appears of uniform consistency. It seems 
inert, Vet acientists say that if your eyes 
‘could magnify it enough, you would find 
it to be an aggregation ‘of countless in- 
dividual water molecules, scooting about 
hielter-skelter in empty space like a swarm 
Of disturbed bees. "Al substances gases, 
liquids, solids—are so constituted; and the 
incessant gyration of their molecules ex- 
Plains ‘many everyday phenoment that 
ftherwise would prove mystifying. 

How can you study such small things 
‘as molecules? Though you cannot see 
them, you can visualize their behavior by 
the effects that they produce. -Remember 
ing that they are constantly in motion will 
help you to understand what happens in 
the experiments that follow. 

Because of the wandetlust of their mole- 
cules, different liquids placed in contact 
with each other will mingle of their own 
accord. To demonstrate this, secure two 
Wide lass tubes or cylinders. A pair of 
ordinary olive bottles, with the bottoms 
cut off, will do nicely,’ Mount the bottles 
side by side in a vertical position, and con- 
rect them at the bottom with glass I tubes, 


2 


SHOW 


LECULES 
in Action 


td Joined byt shor length of 
joined bya shore Fngth 0 
rubber tubing. A screw clamp on 
the tung wil open or clos the 
Connection as desired. With the 
‘lamp close, fil one of the ok 
inders with strong solution of a 
ced heme cha rrr 
Spat or pose dihe 
der Halt fil the other cylinder 
wh a 
S tie sew chimp ‘cod 
wot allowing he ey ol 
laid to Bow into the op- 
poste cylinder beneath the water 
that it displaces, The two ayers 
are distinctly “separated. "You 
ht magine thatthe heavy s0- 
Tuto would stay at the bottom, 
athe planar wich 
fighter, on tp. Tnstesd, you wi 
blmerv, after iaving the appara 
tus untouched for several says, 
that the two liquide are mixing 
Ultimately, all the id wil be 
bf uniform color. Molecules 
fave sired from one liquid. into. the 
ther, ‘until the two are-completly i 
termined. zi 
demonstrate enon of 
soning nebedka ts Sapa ea 
Urop several crystals of colored chemical 
fn bot gids of water 
an place it where it wil not be dsturbed 
‘The crystal on the bottom disolve, and 
their restless molecules travel upward 
through the clear liquid, eventually de 


MOLECULES DIFFUSE LIQUIDS 


‘ack Mlustrated fe handy fm any ways 


DEMONSTRATING 


L 


tributing themselves evenly throughout it 
and coloring it uniformly from the base to 
the top of the vessel 

AA dishful of ordinary water contains an 
almost infinite number of speeding, jostling 
molecules. Some collide with each other 
‘and rebound. Others strike the walls of 
the vessel and bounce back, Some break 
throuzh the surface of the water, only to 
be drawn back by the attraction’ of their 
fellows. Others, skyrocketing out with 
more force, are’ borne away by air cur- 
rents and never return. Tt is the loss of 
these molecules that causes the water to 
diminish in volume. The water is said to 
evaporate. If the water is heated, the mole- 
‘cles move faster, and more ‘molecules 
leave the water for good in a given time, 
‘Thus the volume of water decreases 
quickly, especially if the water is heated 
to the boiling point. In any case the water 
will all eave the vessel eventually, but 
will require a far longer time 
rates at room temperature than 

Just what isthe difference between evap- 
oration and boiling? In ordinary evapora- 
tion, water molecules escape into the air 
‘only from the surface of the liquid, When 
‘water boils, they escape both at the sur 
face and also into bubbles within the ligu 
itself, It is the greatly increased surface 
provided by these bubbles that accounts 
for the rapidity with which boiling water 
tums to vapor. 

To complete the picture of a dishful cf 
water, itis necessary to realize that mole- 
cules fying off from a liquid create, in the 
aggregate, an outward pressure that is 
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Tiny Particles of Matter, Too Small to Be Seen 
Even Under the Microscope, Can Be Studied by 
The Experimenter Through Effects They Produce 


By RAYMOND B. WAILES 


known as the vapor pressure 
the liquid. With increasing 
temperature, the vapor pres 
sure ses; and at the boiling 
polit of a liquid it equals the 
pressure of the surrounding at- 
tmosphere, ‘This is important 
because it explains why bu 
bles of vapor can form in 
water only at the boiling te 

ture. If the pressure ine 
Side the bubbles did not equal 
that ofthe atmosphere, the bubbles would 
collapse 

‘You can observe the vapor pressure of 
water and other substances with a simple 
Piece of homemade apparatus. All you 
will need is a length of glass tubing about 
ten inches long, and half. teaspoonful or 
so of mercury. Bend the tube into the 
shape of the letter J and allow it to cool 
Then close the end of the short limb by 
heating it red-hot, flatening the end with 
4 pair of forceps, and drawing out this 
pinched portion to form a point. Reheat 
the closed, pointed end until it is soft and 
workable, and you will find it easy to give 
it a neat rounded shape of uniform thick- 
ness, 

Place enough clean mercury in the fin- 
{shed tube to fil the closed limb complete- 
ly and to stand at a considerably lower 
level in the other limb. Now add a drop 
or two of water and manipulate the tube 
0 thatthe drops rise through the mercury 
into the closed extremity of the “J. 
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the tube in a beaker of water at 
room temperature and it is ready to 
serve as a mercury pressure gauge 
Within the closed end of the tube 
molecules of water are in motion, con 
stantly striking the end of the tube 
face of the mercury. Pres: 
ried upon the mercury by the 
bombardment of water molecules has 
t at the start of the 
went, however. External air 
acting through the open end 
ibe, forces the mercury up in- 
J end; and the vapor pres- 


the water in the beak- 
cer, For awhile, noth- 
ing appears to. hap- 
pen, Neverthelens the 
eat, transmitted 
through the plass walls 
of the tube to the 
rops of water inside 
is speeding up the 
motions of their mole- 
cules and raising the 
vapor pressure. Final- 

second oF two 
ter the water in the 
beaker is boiling, you 
will see a bubble of 
vapor form in the tube 
and push the mercury 
suddenly downward, 
AL this point the water 


in the tube is still not 
quite at the boiling 
temperature, because 


of the lag’ in beat 
transmission, The ris- 
ing vapor pressure of 
the water, however, 


A CONVENIENT TEST-TUBE RACK 


‘This handy rack can be made in afew min- 


has already become sufficient to overcome 
the opposing pressure (which is equal to 
that of the atmosphere, less a slight 
amount due to the original difference in 
level of the mercury columns). As soon 
as the water in the tube has had time to 
reach the temperature of the water boil 
ing in the beaker—212 degrees. F.—the 
mercury stops falling. It now stands. at 
the same level in each tube, showing that 
the vapor pressure of water at the boil- 
ing temperature exactly equals the atmos- 
pheric pressure. 

Tf you remove the tube from the beak- 
cer of boiling water, its contents cool and 
the action is reversed. The molecules of 
water slow down, the vapor pressure 
drops, and the mercury jumps upward in 
the closed end of the tube as the bubble 
of water vapor collapses, Another way (0 
reverse the action, without cooling, is to 
raise the external pressure upon the con- 
tents of the tube, which you can do by 
attaching rubber tubing to the open 
of the gauge, closing the free 
tubing, and squeezing the rubber with 
your fingers. ‘The water would then have 
to reach a higher temperature than before 


in order for (Continued on page 119) 


ston the specific gravity af 
itesisating gas It times the escape af a measured quantity of ait 
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Portable Radiophone 


‘The set arranged for use 
swith the nome powersupply 


HREE dollars worth of parts, a 
few batteries, a pair of ei 
phones, and a microphone are 
all you need to build the novel 


five-meter transceiver illustrated. Yet, it 
is a complete radiotelephone that can'be 
‘operated in a moving vehicle as well as in 
the home stat 

Probably the first radio distress call 
ever sent from a moving bicycle was trans: 
mitted with this compact set. During 
tests, the author, operating the transceiver 
as he pedaled along a country road, no- 
ticed that the front tire on his bicycle had 
developed a Teak. A hurried call on the 
radiotelephone to a brother experimenter 
back in town brought the necessary repair 
Imaterats fog before the tire was entirely 
lat. 

OF course, as with all five-meter trans: 
ceivers, the range of the circuit is limited 
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A compact ourrrT 
Side and wp 
Ste mounted. “At extreme 


moving automobile, 
“B” batteries and a 


superregenerative 
miles across town. When used at a fixed 
station, with a higher plate voltage and a 
good antenna, it gave a considerably 
freater range. 


wadiONeret, what fivermeter equipment 
lacks in pow ange, it more than 
makes up fo plicity, low cost, and 


noise-free operation, In the transceiver 
shown, for instance, a single type of "76 
tube is used for both transmission and 
reception. With the panel switch (sw.) 
‘one position, the set is a sensitive su 
regenerative receiver; with the switc! 
the other postion, the same circuit acts 
as a low-power radiophone transmitter. 
‘The circuit used is a very simple one, 


based on the splitcoil Hartley hook-up 
For reception, a large gridleak resistor 
causes the tube to superregenerate, Throw: 
ing the switch for transmission reduces the 
gridteak resistance and the tube acts as 
5n ordinary oscillator, It also shorts out 
the headphones and opens the absorption- 
‘modulation circuit consisting of two turns 
fof wie connected 10 a single-button 
microphone. Despite the simplicity of 
this form of modulation, iis capable 
Of modulating the transeciver with sur- 
Brisas good ualiy and bes proved 
uch more cifective than the. grid 
‘modulation used in other simple trans- 
ceiver cieuits, During reception, the 
‘modulation coil is, of course, shorted 
by the switch to prevent the abxomp~ 
the radio frequencies, 
Th building the st the five-prong so 
for'the type '76 tube is mounted ab 
the 354 i4-inch composition subpanel 
on two stand-off insulators. The two grid 


leaks, the fivesmeter radio-frequency 
choke, and the .004mfd, by-pass. con- 
denser (C,) are also mounted above the 
subpanel 


‘The variable condenser (C,), the coils 
and the fixed condenser (C,) ‘connected 
between, the coils, are mounted on the 
underside of the subpanel, Each half of 
the split coil (Ly and L,) consists of five 
turns of No, 14 wire wound to have a 
‘one-half-inch' inside diameter, The coils 
are spaced out to be one haif inch long 
fand “are placed to provide a hall-inch 
Space between them. "The coils should be 
mounted directly. on the 0001-mid, fixed 


micnoewone of 
wees 
a 


et 
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costs only Vhree Dollars 


THIS SIMPLE FIVE-METER 
TRANSCEIVER CAN BE 
YOUR CAR 


AT HOME OR IN 


condenser and the leads to the variable 
Condenser should be as short as possible, 
‘Although the lengths of the other leads in 
the set are not critical, they should be 
reasonably short, 

“The antenna coil (L,) and the modu- 
Jation coil (L,) each consist of two turns 
of No, 16 enameled wire close wound to 
have a cinch inside diameter, They are 
fastened to the subpanel with machine 
screws and are mounted so that they are 
between the two coils (Ly and L,) of the 
‘oscillator, ‘The machine screws that hold 
the antenna coil should extend through 
the subpanel to serve as connections for 
the antenna, 

TThe 334 by 6/S-inch pressed-wood com- 
position panel is fastened with wood 
crews to the 314 by 4inch wood base- 
Hoard. On the panel are mounted the four 
binding posts for the microphone and 
headphones, the dropping resistor, and the 
switch. The dropping resistor, ‘used to 
reduce the plate voltage during reception, 
may be omitted if the plate supply Is less 
than two hundred volts. "There is an in- 
sulting shaft between the control. knob 
fn the panel and the variable condenser. 
‘Twisted hook-up wire connects the micro- 
phe binding posts with the rolation 
coil, 

‘Although the jack switch used in the 
transceiver was ‘originally a_triple-pole, 
single-throw “unit constructed to. close 
three circuits, it was modified so as to 
close two circuits and open one, In chang- 
ing the switch for use in the transceiver, 
the top metal leaf was bent up so that it 


USED 


By 
Stanley 
Johnson 
. 


ro longer made con- 
tact when the switch 
vas tured, ‘Then a 
piece of copper wire 
was soldered to the 
top leaf and bent 
down under the sec- 
‘ond leaf to make 
‘contact with the leaf 
‘only when the switch 
is in the “off” posi- 
tion. This portion of 
the switch shorts 
‘out the modulation 
coil during reception 
A brief examination 
Of the average switch, 
will show how easily 
this change can be 
made. For simplicity, the three portions 
of the switch are indicated separately in 


: cre cable, made fom twisted 
lamp cord, serves as the power cord for 
the transciver, AL WOLBV, the author's 
station, the cord is soldered. to 8. fou 

prong tube base, which plugs into a short- 
trave receiver power supply. Up to three 
hundred volts fave been used on the trans- 
ceiver. For portable operation, a 


What You Need 
To Build This Transceiver 
C—Fined condenser, 001 


CAVarible condenser, 0018 mld, 
CFs eomenser, 04 mild 


Fined resistor, 10,0 oben, ett 
Fined resin 300 ohm 1 wat 
M—Microchoae,snde-baton 
REC—Ratio-requency choke, 6ve-meter 
SWoSwiteh, three pote, single-thno,ltert 


Minecttaewes: Wire So sia (0 ent) ice be 
tatenns, binding post, Lnobs, earphonen, bat= 
(erin solder type Totabe, ee 
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battery in a car, four dry cells, or a string 
of fasb-light baiteries, can be used to light 
the 6.3-volt filament, while portable-size 
batteries can provide the plate suppl 
For maximum portability, the flexible, 1 
bon-type “"B" battery recently described 
(PSM. Feb, 35, p88) can bused for 
the plate supply.” This type of battery 
fan be folded into. any Ahape or” worn 
around the body in the manner of a 
cartridge belt. 


The set should be tested first with the 
switch (sw) in the “recive” postion, If 
circuit 


soldered to a 
small turn of wire and held near the coils 
should Tight and talking into the micro- 
phone should vary the intensity of the 
bulb. The coupling (relative positions) 
Of the coils should be adjusted for the best 
modulation and maximum output. 

‘Of the several varieties of antennas 
that can be used with the transceiver, the 
‘Marconi type is the simplest. One end of 
the antenna coil is connected to the cat 
ge ri wl Uti is 8 

copper wire or aluminum rod, forty 
inches tong as shown in the illustra: 

With this type of antenna, no 
antenna tuning is necessary. 

Since this out consists of 9 transi 
ter as well as a receiver, an amateur 
license is, of course, required to operate i 
‘These licenses, as ‘described in previous 
issues, are granted by the Federal Radio 
Commission after the applicant has passed 
an examination and code test. 
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Combination Slide Rule 
And Stroboscope 
‘OMBINATION stroboscope and 
slide rue is a new aid for the radio 
experimenter, Placed on the tu 

table of an electric phonograph and viewed 

with a sixty-cycle neon lamp, as shown, it 
can be used to check the turntable speed. 

‘Two rows of dots, when viewed under the 

flashing neon light, provide the stroboscopic: 

effect; one row appearing to stand still 
at exactly 78,26 revolutions a minute, the 

speed for ordinary records; the other a 

y. to be stationary at'3$ 1/3 revol 
tions per minute, the speed for speci 
slow-speed records. A dial and indicator 
arm provide the slide-rule features 

New Glass Tube Inclosed 

In Metal Cylinder 

NOTHER new 
type of tube 
recently has been 
placed on the ma 
the metal- 
glass tube. Al- 
though outwardly 
resembling the new 
ta tbe, i 
reality a glass 
unit inclosed o a 
metal cylinder. As 
the all-metal 
tube, the case 

(shown partially removed in, the accom- 

panying photo) serves as a shield. Avail- 

able in all the various glass-tube types, 
these combination tubes are provided with 
the universal “octal” bases, 


Six New Accessories 


HHREE. types of “octal,” eight-hole 
sockets, (wo varieties of tube bases, 

and a new combi 

are now available for me , 

Being double-ended, the combination grid- 

cap connector serves a dual purpose. One 

end, the larger, fits the regular glass tubes 
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Handy Aids for 
Radio Workers 


Panels permite the 
Shane i 


ne " 
coll irom “the trent 


SOCKET HOLOER 


Panel Mounting Makes Coil Changing Easy 


'Y homemade receiver can now be The plug-in coils, provided with handles, 
fitted with the panel type of plug-in slip into this holder, fitting lush with the 
ceil mounting ‘used on more expensive 

‘A combina 


of the bother of coil changing. Because of 
the aluminum coil holder, the windings are 
shielded to eliminate body-capacity effects 


Rochelle-Salt Crystals Used 
In Nonmagnetic Headphones 


N HEADPHONES of a new design a piezo-elec 
tric unit consisting of Rochelle-salt crystals re- 
aces the usual electromagnet. Vibrating in re- 

the electrical impulses from the output 
ver. the erystals actuate a small cone 

in much the same way that they 
vibrate the cone of the pie 
Sleette loudspeakers already 
sescribed (P.S.-M., Oct 
p37). Being nonmagnet 
they can be used in airplanes 
and locations where the presence of 
an electromagnetic field’ might up- 
Set the readings of compastes and 
delicate instruments, 


Mounted behind a hole cut in the panel 


for Metal-Tube Sets 


while the other 
tubes, 


Tube Socket 
Mounts on 
Panel Face 


ITH the 

socket holder 
shown, tubes to be 
added’ to a. com- 
pleted circuit can 
be mounted on the 
face of the panel. 
Finished in black crackle enamel, the 
bracket takes a socket of either the glass- 
tube or metal-tube type. A hole at the rear 
provides entrance for connecting wires. 
‘Though designed for front-panel mounting, 
it can be fastened to any vertical suriace. 


designed for all-metal 
lowing substitution of either type 
a receiver without replacit 

arid-cap connectors. The unmounted eight- 
rong tube bases are particularly valuable 
in making tube adapters and coil forms. 


Accenorien for metal- 
ibe "TecelversDrewing 
shows grid-eap connector 
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uestion: 


How hot is lava as it emerges from the 
crater of a volcano?—H. T. Joliet, Ill. 


ran tnmpurior of eid vn i 
high, The uppermost layers in Kilauea Crater 
ter Stacne Leaf awed regner abet 1200 
eee © 
Good Thing Air Is Free 

(Q—wew oehas do ws brute dvi the 
conte of8 tay? Hl AB, Savannah, Ga 

tr ovat elie atts in 
ant etal tome 405000 to 880000 eae 
TES'G te Sig reenter boas 


paint ‘em 


For More Radiator Heat 


Q—pors the painting of radiators with 
sold of aluminum paint cause a Toss of heat? 

‘0. M. J., SL. Louis, Mo. 
A—anii't twenty’ percent of the heat of 
sgaiaor is lon according to the Burau of 
Standards, when they are painted with gold 
fof aluminum paint. A light-colored house 
paint is recom 


Those Blue-Eyed Babies 


Q—wiee is it that abies and animal 
est which ae blue at bith frequently change 
{O'tnothercolor?—O, T-E, Cambedae, Mas 
‘Avert abies ornate 
exception ‘of thone which ave very blk 
tyes; have no plement tn the fro of the 
he apparent bie color of thee exes probe 
Ahly de tothe suspension of exceedingly ne 
articles in the front of te irs These parties 
hnorb certain rayy of lisht which i combie 
ation, we recnize a8 blue The pisment of 
the in while present at rth, dace not be= 
forme filly dstebuted uot sortie ater 


From Left to Right 


Q—wiry are the majority of people rght- 
handed?—L- G, New York Cy. 

‘Amatosr of us are right-handed because 
the nerve centers controlling the mht arm are 
‘normally located in the let side of the brain, 
‘which isthe more highly developed. The nerve 
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fibers from each half of the brain cross at the 
base of the brain to serve the opposite side of 
the body. In addition to coatrolfing the mas 
‘cular movements of the right side ofthe body, 
the left lobe of the brain also normally con: 
tains the nerve cells we use in reading and 


I the ease of leftchanded persons, 
this condition is revered 


A Pioneer Beacon for Ships 
ALL. K. rawrvexer, «1. The fr light 


house ‘on American soll & believed to have 
heen erected at Beaver Tail, R. 1 in 1749. 


When Colors Ave All Wet 


Q—wny is it that colors in cloth seem 
and brighter when wet?—A. F.C, 


Just an Old British Custom 


Q—rixase. explain in one of your next ise 
sues yehy a billion in the United Kingdom is 
8 different number than that designated by a 
billion in the U, S. Aor France?—J. C., 
Morila Petrinovic. 

‘A—nut difference in designating the large 
numerals in the two systems is an arbitrary 
‘one. In the English the billion is. 
million millions, a trillion 3, million billions, 
and ‘each higher denomination is a. million 
times the preceding one. In France, other con- 
tinental countries, and the United States, how 
ever, the billion is a thousand millions, and 
tach higher denomination isa thousand times 
the preceding one. The millia, chosen 
England to designate a thousand’ millions, is 
‘equivalent to our billion. 


It's a Long Way Home 


Q—vo rursu-wares eels migrate into the 
ocean during the breeding season?—IT. C, 


Hagerstown, Md. 

A-—aatenicax and European fresh-water 
cecis migrate to the Sargasso Sea to mate and 
fo die. Among the weed masses of this drift 
ing sea, the young are hatched and grow until 
they reach the elver stage, at which time they 
travel back to the streams or rivers of the 
Continent. from which the parent eels came. 
‘These migrations entall in many cases journeys 
of thousands of males, 


The Rigor of Death 


Q—pors rigor mortis ever set in immediate- 
ly after death? Also, what ts the usual inter- 
Sal after death before this condition exists?— 
T. C, Tulsa, Okla 

"A—sacon stows, stiffening of the muscles 
after death, may occur instantly in cases 
Where death was preceded by great nereous 
tension or excitement, as with soldiers killed 
in battle, suicides, and drowned persons. Nor- 
mally, rigor mortis is present over the whole 
body in twelve to eighteen hours after death, 
‘This reaction disappears in about the same 
period of time. 


thatr no help 


Permanent Whitewash 


Q—is rucue any way in which whitewash 
‘can be prevented from rubbing off ?—A,C. R., 
Rockford, Il. 


ry 
applying will prevent its rubbing off, A trial 
patch covered with the whitewash will enable 
You to tll if you have added enough alum for 
the type of surface to be covered, 


A Slow Transformation 

CA. A. cuxzaso, cast, The average ite 
ot adi i ete ta be 2900 oe Te 
Sita hrmetnecperepeciooe 
Peet of elnea of truss to tooo tae 
FESS Sema chime ene seo 


Giant Walking Sticks 


Q—witar species is considered the giant 
‘among insects?—B. A. B., San Antonio, Texas 

‘A—reonanty the largest insects are found 
among a species of “walking sticks® which are 
native to the East Indies. The largest of these 
‘measure a foot in length and their bodies have 
| maximum breadth of two inches, They have 
43 wing spread of about eight inches, 


To Clean Gilded Frames 


—wnar is the best method for cleanin 
gilded picture frames?—L. M. C., Newark, 


‘rox leaning slide woodwork, such as 
sicture frames and moldings, sathtactory 
Fedim is lquor potaaae (potash sation) 
ted with ive volume of water. Dentred 
Sleobal(mehyloed sprit) is aso stable for 
thi purpose & sft brash or doth en be used 
for applying either of thee preparations 


Mountains of Interference 
Q—00-rou thik the lange depaits of iron 
contin tha vaseay bave acy Ue ve 
‘ur poor daytime radio reception “AW. We, 
Reguumee; Ali 
‘Aaccacse oftheir shielding eect, moun- 
taine containing (Continued oe fate ta) 
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Was 
"fon SALE 


By 
MARTIN 
BUNN 


“Why aren't modern cars fit- 
ted with built-in heating eys- 
tems?" the real-estate man 
asked. “Ask me something 
easy,” Gus growled in reply 


Don’t Drive a Rolling Ice Box 


poe afraid those sand. 
‘wiches will run away if 
you don't eat em quick 


?" Gus Wilson, vet- 
fran auto mechanic of the Model Garage 

itner, Joe Clark, as the lat~ 
his lunch kit at record-break- 


you forgotten that real-estate 
man is due here at twelve-thirty?” count- 
ered Joe, between mouthfuls. “Remember, 
‘you promised to give that house he's try: 
ing to sell me the once-over. ‘The missus 
says she won't even look at it till you say 
it’s built sound enough to be a good buy.” 

"It had slipped my mind” Gur coo- 
essed," now,” he added, as a 
shiny new sedan of the latest type st 
in front of the window of the little o 
Of the Model Garage 

‘Av few minutes later, the two garage- 
men were sitting in the sedan while Hark- 
ins, the real-estate man, piloted it into a 
new residential development just outside 
the town. 

“There you are—the niftiest little place 
in this part of the state,” Harkins ex- 
claimed, as they pulled up in front of a 
neat-looking five-room bungalow. “Ves, 
sir, that's a real, up-to-date home. An 
honest job all the way through—no jerry- 
Veit fk hy, tie an sf 
mein a his ct is, in every way 

““Humph!” Gus grinted. “I don't think 
you really mean that, mister, because if 
you, do, you're telling us thai the house 
you're trying to sell my, partner, here, 
hasn't any heating plant!” 

“‘Well—er—no heating plant!” stuttered 
Harkins “T never thought of it that way, 
but, by George, you're right! The house 
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has abeating plant—anda mighty 
as you'll see. Come to think of it 
aren't modern cars fitted with bul 
systems, 100?” 
me something easy,” growled Gus 
‘They got out of the car and strolled around 
the house to get a view of the outside 


appearance. 

Pe lows have no collars; this 
has one,” said Harkins as he led them in 
through’ a cellar door. 

Gus examined the beating plant with 
re, “One-pipe steam.” he observed. 
Boiler looks plenty 
there's an automatic thermost 
too. Speaking of automobiles again,” Gus 
went on, “the first manufacturer to put 
Gout a car with a real, built-in heating sys- 
tem thermostatically controlled like, this 
house-heating plant, will find, I'm think- 
ing. that he's got a feature that will be a 
Jot more popular than some of the gadgets 
they've played around with s0 far!” 

“Yad fall for it quick.” Harkins agreed, 
as they started up the cellar stairs. “Sure 
would be fine to be able to drive without 
vm be ox overcoat ats weit” 

subject of car heating did not crop 
up again while they were inspecting the 
bungalow, but it was evident that Hark- 
ins was mulling over the idea. 

“T suppose,”" he observed, as he drove 
Gus and Joe back to the garage, “that it 
‘would cost more to run a car that was 
heated as warm as your house in very cold 
‘weather. It would take a Tot of heat.” 

“It shouldn't add a penny to the cost,” 
said Gus, buttoning his overceat up under 
his throat. “You're throwing away, all 
the time you drive. enough heat to keep 
the air in the car at least seventy degrees 


—and with plenty of ventilation, too, 

‘More than enough beat to keep a fulle 
sized house radiator good and hot is go- 
ing out your exhaust pipe all the time and 
the air that flows through the engine 
cooling system carries away enough heat 
to do the same job all by itself.” 

“Yes, I can sce how that can be,” Hark- 
ins agreed, “All the energy of the gasoline 
that you don't actually use in driving the 

a ey to go somewhere and wasted heat 
is where it 


ch? Gus answered at. they 
pulled: up in front of the Model Garage 
‘op ina few minutes and get warmed 
up, while T show you some good ones— 
oc oched ith th oct to pone bi 

into the office to phone his 
wile abba the Reuse while Gus ed Hats 
‘back to an old limousine in the rear of 
the garage. 

“Speaing of heater trouble” said Gus 
as he pulled open the door and pointed to 
2 brass affair on the floor. “here's the kind 
fof a beater you are sure to have trouble 
‘with—and mighty serious trouble—if any- 
thing, really goes wrong, In this oui 
there’s a special valve in the exhaust pipe 
of the car and when you move it to one 
Boston. apart of the hot exhaust eases 

nv through the piping in this brass gadg- 
At saptong bapeae sed tee re 
inside the car springs a Teak, somebody is 
Tikely to get knocked out by carbon mion- 
oxide 
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PLANS FOR CONSTRUCTING 
A MAGNIFICENT MODEL OF THE 


Largest Clitper Ship Ever 
Built in the United States 


LIPPER ships are deservedly 
favorites with model mak 
‘The clippers embody all 

the romance and a 


the days when American, 
vibed several miniature and 
Is of this type; now we 
for a more elaborate and de- 
the Great Republic. To de 
‘jun, actual experience in sail- 
‘ s of study of the type 
and pe been necessary, Months 
of work have been put into ‘the model 
in the photographs in order that our 

‘may have instructions for making 
hat will be as correct as possible 
uct in detail as can be managed 


‘design a 
the largest merchant sailing ship ever con: 
the United States and 
ed to carry 6,000 tons, 
ely, while loading in 
New York before starting on her 
first voyage, she burnt almost to 
the water Tine, When rebuilt, she 
was cut down one deck and her 
sail plan was reduced, 
‘There have been very 
few larger wooden sai 
ing vessels ever built, 


+ For: this 
reason we have pre- 
ferred to. make the 
model of her as origi- 
nally conceived and 
built. In case any 
ers have pictures of the Great 
ic that differ from this model. 
i should be noted that all pictures of 
wer we have seen show her as rebuilt 
‘with the exception of a woodeut of 
her launching and two when on fire. 


! By Capt. F. Armitage McCann ott Srtst, Republic had x register 
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length 335, beam 53, depth 38 ft. As we 
‘ire working to the scale of 3/32 in. equals 
1 ft. of the original. this gives us a hull 
31 13/32 by 4 31/32 by 39/16 in. She 

had 20-in, dead rise. The keel was 16 by 
32 in, and forward for 60 ft. gradually 
rose in an arc of a circle. There were four 
decks with 7 {t, between the upper and 8 
Mt between the others. The upper deck 
vas a flush oF spar deck with no poop 
forecaatle, ‘The furehead was an eagle's 
head, and there was a. spread-eagle hol: 
ing the American shield on the stern, 

“To make the hull on the lift or layer 
pilan, get five pieces of I-in. white pine or 
oe pine dressed to 18/16 by 5 by 31¥% 


ihe ‘a thicknesses 
ipplied by lumber yards; i 
not obtainable, the wood can be dressed 
to the correct ‘thickness or the plan can 
bie altered to suit the wood by redrawing 
the horizontal lines on the body’ plan and 
altering the half-breadth plan from these 
new positions, In either case you will 
need full-size layouts or blueprints 

With tracing paper and carbon tissue, 
transfer the half-beadth lines ¢ to f. the 
rmidship line, and some of the construc 
tions lines T'to XXII to the boards and 
cut them to shape. Extend the midship 
‘and construction lines over the edges 

Pieces B, C, D, and E had best have 
the inside waste wood cut out with a jig 
saw (0 within about 5/16 in. of the size 
of the lift next below each. A bridge of 
wood should be left near the middle of 
each to prevent its spreading when clamped 
for gluing. Glue these together so that the 
construction lines coincide. 

‘The half-breadth lines shown are not 
strictly water lines, but are the greatest 
width required for each piece in the fin- 
ished model. 

‘Trace the lines of the fan onto 
pices of stiff cardboard, marking also the 
positions of line d and the center of the 
Keel. Cut these out and recheck them for 
shape by laying them on the body plan 
1 find it a good plan to cut the templates 
straight up from their widest point, later 
citing the tumble home on the model to 
the deck measurement. 

From line e, mark at each station the 
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the deck at 
the center and at th 
ites Use a. exible 
Sraighledge to draw 
smooth curves through the marks (better 
set some one to help hold the straightedge) 

Fasten the hull down on the bench with 
‘clamp at one edge, or by other means, 
land shave down to the deck fine at the 
Center. Make a templatc with a curve of 
14 in, 10 the foot and shave the sides of 
the deck until it fits, thas leaving a crown 
‘or camber. In cutting any’ part, always 
allow something for sandpapering 

‘To hold the hull for the next process, a 
stout wooden bar can be screwed 10 the 
deck, the screw holes being where a hatch 
‘or house will later cover them. This bar 
‘should have octagonal ends, which may be 
held at any angle in {wo vises, one at each 
end of the bar. 

‘Make templates of the end profiles and 


‘The shaped hall with one side sheathed with brass. In the foreground are strips for fa- 
{hing the other side- ‘The plate divisions are indented with # small clock aprocket wheel 


cut the ends to shape, Mark the 
Width of the stem, sternpost, and 
Keel on, the ends and. bottom, 
Shave the sides down until 
templates fit at their respective 
siations when held at right an- 
eles to the hull, with the midship 
and d marks in position. Grad- 
ually bring the hull down to 
shape all along, so that there 
are no. bumps or hollows. Re 
check the deck level after the 
tumble home is cut. 

These processes may be re 
versed, but T have found that on 
a large model itis handier to cut 
down to the deck first 

Hints for the novice on this 
work have frequently: been giv- 
en in the past and reprinted in 
ook form, together with lists 
of suitable tools and sugzestions 
in regard to materials, methods 
{ painting, and similar topics. Since the 
information is readily. available 

wt be repeated 

‘The stem goes on now. the shape and 
thickness shown. I cut mine at the (op 
to include the fixurchead. with the grain 
there lengthwise and a bit thicker ‘than 
the rest, and carved the eagle's head right 
fon it, but this can be carved separately 
and glued on. The stem comes almost 10 
fan edge in front, Cut a gammoning slot 
in it 

Glue and nail on the Keel, to extend 
under the stem, where itis nailed, Where 
it rises at the bow from line VI it might 
he steamed, but T cut it to shape, Then 
the sternpost is fited. 

At this point a temporary cradle should 
bbe made, which may be just two embracing 
uprights, Tined with felt and nailed toa 
board 


it will 
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TEN EASILY MADE 


Games... Toys... Novelties 
pow cm for CHRISTMAS 


comes to making games, toys,and GAME BOARD. 
small novelties. The accompany- The knob is span 
ing drawings offer ten suggestions, and 


‘OUR home workshop can help PLANES RACE FOR 
Y Santa Claus out a lot when it ALTITUDE On 


igh flyers game, each player 
spins the disk once in turn and scores the [seliceing ioe 
number to which the wing tip of his plane 
Prins, Uf the tin points to the blue sky 
tween the numbered circles, one addi- 
tional spin is allowed. Score is kept, and 
the player whose plane reaches. 5,000 or 
10,000 ft. first is the winner, ‘The game 
can be speeded up, if desired, by count- 
ing the numbers to which all three planes 
point after each spin. 

‘Any number may play the rollio game. 
‘The player puts the block on the tail of 
the arrow with the beveled side up and 
ives ita slight push with one finger. If 
the block stops on a line, an extra play is 
allowed, but if it again stops on a line, no 


score is’ ma 
The toy nisplane is lifted bodily by the 
wire Toop and held until the base spins 
all the way down, It is then set on the 
table, and the plane will start by itself 


and revolve a (Continued om pase 74, 


TINY DIVER PATKOLS, 18H nowL 


ABROCAR TRAVELS BETWEEN CHAIRS 

‘whittled from wood 
Finning between tw 
onvenient supports 


WHIRLING TOYS MOUNTED ON WIRE 
Spall cardboard airplanes and 


‘ c Wow canmaonco 
Gar to tae of the familiar pital serew driver CAS(GuevoNrecs)—O 


oe ‘Save Fine by waing oor contraction Wis, lived on page & © POPULAR SCIENCE MONTHLY 


Transivcent \/f odern Lamps 


‘This desk lamp throws is light dawnward through an opening cut in 
nd the srhole translucent tobe glows besutfally 


the tubular hota 
ILE the new cast-resin plas- 

‘materials are best known 

9 their use in making jewelry 

il similar small, objects. (P. 

S. M., Nov. '35, p. 59), they have another 


field Of application that lends itself un- 
usually well to the purposes of the home 
workshop. This is the eld. of lighting 
fixtures, where the unexcelled high finish, 
the beautiful colors, and the rare translu- 
cent qualities of cast, resins combine to 
make possible effects that could not otber- 
‘wise be obtained 

Only two standard types of casting are 
called for in making either the table lamp 
for the desk lamp shown: First, cylinder 
‘castings 314 in, in diameter and $34 in, 
in lengthy, second, 14-in. thick sheet _ma- 
terial, which is available in various sizes 
up to 6 by 16 in. 

For the table lamp illustrated in the 
lower right-hand comer of this page the 
following pieces are cut out of sheet ma- 
terial: one 4-in, square, one 45(-in. square, 
and four 2)¢-in, squares. These can be 
cut either with a hack saw or on a band 

Tn assembling these sections to form 
the base, it will be necessary to drill a 
‘number of holes, the position of which will 
depend on the type of socket used. Any 
socket similar to those shown will serve 
provided it is small enough to fit inside 
the tubular casting. ‘Three holes should 
be drilled through both of the larger square 
sections. Two of these should correspond 
to the holes in the socket (which, of 
course, centers right above the center of 
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Two costly looking designs 
that any one can duplicate 


by using ordinary sheets 


and cylinders of cast resin 


By 
ALBERT Q. 
MAISEL 


squares). and the 
third should be just be 
side the socket, for 
drawing through the wiring. A 

‘daill press oF a 
st drill may be used, Tn 


| | 

th a i ee 

aU? PRACTICA ‘Boy's OOM 
Furnished Like a Ship’s Fo’c’stle 


Fees: ae cn 


oy's room, but much simpler to 
construct than the appearance of All dimensions given are net. Bear 
the finished pieces would lead one to imag- in mind that if you ask at the lum- 
ine, Finished in a driftwood effect and ber mill for a 2 by Sin. or a 34 by 
fe ate gg ent Mcrae 
this bedroom set will please any young you will get ing co j 
man, especially if be i allowed to help his baller, so be sure to specify net di 
father build it ‘mensions when ordering material, if 

‘The double-decker bed, Fie. 6, it is surfaced. 
ranged s0 that the top bunk can be ‘A comfortable “skipper’s chaic” 
off and used elsewhere. ‘There is ample is shoven in Figs. 1 and 2. The sides 
room between the berths for dressing, and are upright boards cleated together 
‘portable ladder ives easy access to the as shown, and with V-grooves at the 
upper berth, sliding guard is alo pro joints on the ouside. Bore Sin 
yided to prevent small oy retless sleepers holes forthe rope. and weave the 
from “falling overboard.” The guard sim- ropes as indicated. ‘The ends are 
ply straddles the side rail, and can be lifted knotted and about 8 in. of the 
Off when not needed. strands unraveled. 

Construction details are given in Fig. 7. Port lights (Fig. 8) set into the 
‘The corner posts are all square—3)4’ by wall at the heads’ of the beds are 
314-in. pine, redwood, or what you select. excellent for reading. These will 
‘The ends form assembled units, consisting require breaking away some of the 
of head- or footboard and end rail mor- plaster and blocking in between 
tised into the posts and secured with case- studs, then patching the edges to 
in glue. ‘These ends can then be attached conform to the port-light frame. 
to the side rails by means of bed hooks, Frames of this kind may be ob- 
‘which slip into slots in the bedposts. The tained from a marine hardware sup- 
bed hooks are standard and can be par- ply house in convenient sizes. 
chased at any large hardware store. Neat- "Ring buoys with the name of 
ly fitted joints are desirable where the side some favorite ship form an interest- 
tail abuts upon the post. A hardwood slat ing feature of the room. ‘They can 
rail is screwed to the side rail as shown. be made of white duck as illus- 
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trated in Fig. 9, painted white, with the 
name in black ahd the line's flag in color. 
Clothes hooks in the form of anchors can 
om plywood and painted a 


ind 4) 


en assembly details of the pilot wheel. Tt 
up of twelve curved pieces, doweled 
together, with seven turned 
ndles set in the rim, After the frame is 
up, screw it to the bench so that 


|] Suite up of 

4, 60"Segments 

pete 
sethod Y 
ring Srame a 


Brass Sethe Fim | 
%~s | 


‘Thee 
fending 


what T call a “sanding compass,” made as 
shown, can be used for truing up the rim. 
Use coarse sandpaper at first, then finer 
ith pasteboard under 
the sandpaper. de also can be 
trued in the same manner, IC a shaper is 
available, give the rim a molding. 

Spring’ hinges keep closed the’ tilting 
panel to the laundry compartment of the 
dresser. It is opened by a piece of strap 

a bent to form a pedal. Holes should be 
bored in the back panel of this compart 
ment for ventilation, 

Appropriate designs for the panels 
should be painted in bright The 
‘wood should first be finishe 
‘wood stain and antiqued wit 
tion of rottenstone, or painted to harmon- 
ize with the wall and woodwork finish. 
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EASILY MADE SPIRAL LEGS ORNAMENT THIS 


ei lant-lop 
Walnut Desk 


By Rufus E. Deering 


With the edge of the wood turn off the shoulders to form the out- 
rasp, widen this saw cut into side curve of the spiral, You need not 
a V-notch. Use the round side be too particular as the sandpapering will 
Of the rasp to work this remove all inequalities. 


ERE sa slant-top,gate-leg desk that notch into a rounded spiral depression. To bring the curve to true proportions, 
isnotonly unusually atractiveinit- This forms the inside curve of the spiral wide strips of sandpaper as 
‘elf, but also offers the amateur turning. With the flat side of the rasp, shown in one of the photos, I find the 
‘woodworker practice in a variety best, sandpaper for this is the 
Of interesting tool processes, in tough-backed paper used in sand- 


cluding spiral turning. Not ‘that 
‘you need much equipment to make 

inal_model_ was built 
entirely by hand, but if you own 
power tools, you can tse them to 
advantage. "A lathe is useful, of 
course, for rough turning the legs 
{oa cylindrical shape, although 
even this work. can be ‘done with 
plane, rasp, file, and sandpaper, 
‘The spiral themselves have to he 
made by hand, and the tools re 
quired are only a wood rasp of 
hralf-round shape, a large bastard- 
Ut fat file, and plenty of sand 
pa 
PAve desk was designed to match 
handmade, spiral-turned chai 
T built years ago (described in P. 
S.M,, July'24,p. 78). Its fited 
with gate legs infront thes sup 
port a large desk board. Well-seasoned 
‘walnut is the best wood for a desk of this 
ttyle. Tused wood from a discarded wal- 
hut folding bed 

"The legs were made from pieces, that 
dressed 134 in. square (Fig. 1). They 
may be turned in one piece or made in sec~ 
tions, as preferred. I the legs are tured 
in sections as in Fig. 1, the bearings can 
the made without splitting the ends of the 
stretchers. If they are turned full length 
the stretcher bearings must be split as at b, 
Fig. 4, then glued together around the 
bearing surface. 

Before shaping the spirals, place each 
leg in a lathe and turn to 1} in. in diam- 
eter all portions of the leg that are to be 
Spiral or round. Turn a }é-in, bead near 
the top and two near the bottom as shown. 
‘Tum the foot of each leg, and turn to 4 
in. in diameter all dowel parts. Bore holes 
for these in the shorter sections of the 
legs if you make the legs in sections. 

Wrap a 114in, wide strip of paper spi- 
rally around ench portion ob made ta 
spiral, leaving enough space between the 
Sevet thy te mak the ral wih 
pencil. Then saw a !4-in. deep groove wae g mom 
throughout the length of the spiral mark. 2%/ Deta of Legs Guwerorso) “Tis HUGE SRN 


ing belts. Start with a coarse 
grade, but finish with a finer 
grade. Then use a fine grade of 
sandpaper in the palm of the 
hhand while turning the spiral in 
the palm with your other hand. 

Figure 3 shows the general 
method of assembling the legs 
and desk frame, The front and 
end members are 4 in, wide, and 
the back member is 434 in. These 
may be plain or moided on. the 
shaper or with combination plane 
‘or gouges, as shown in the cross 
section a, ‘The cross members 
are fitted to the legs with Jin. 
dowels, two in each end. ‘The 
front cross member does not 


extend (Continued om page 83) 


Font and end railn. a 
sketch ‘showing the 
srl assembly. of 
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It’s great fun to give a circus at home with these 


oe SAnimal “Puppets 


By 


Florence Fetherston Drake 


ITH a clown and a comical wadding.excelsior.and 
mnimal or two,a whole puppet crushed tissue paper; 
show may be staged, Animals buttons, beads, and 


always delight audiences, and, spangles for eyes and 
if made frankly humorous, they require harness ornaments; 
less kil 1 operate than any other type rubber penil ends io 
‘of marionette, Various colors from 
How to make a clown was told in a which to eut rings for 
previous issue (P, S, M., Sept, 'S3. p.$8), eves; lead shot. sheet 
and here are performing seals, a lion, an lead, or sand to weight 
elephant, a dachshund, and other amus- parts; nails, brads, 
ing beasts, all made from discarded inner and small screw eves 
tubes. In some cases the joints are formed Few tools are 
‘with arrowhead cut-outsand slits, mothers needed. A drill, sci 
stitches or wire. Spools or hollow sors, ruler, knife, 
‘eylinders of proper size are used in heads punch, hammer, cop- 
and bodies, and through these the strings and." Targe 
ae drawn, Where stung i, necesary, 
cotton, excelsior, or crus ue paper 
may be used. ‘The parts of the bodies 
canbe sewed (overseamed) together, — make. as they require 
ing large stitches so as not to tear the only four main pieces 
rubber, or they may be held with thongs each, as shown i the 
cout from tubing and drawn through holes drawings. Cut slits in 
about $4 in. from the edge and 34 in. the body for the fins 


‘apart, made with a paper punch of the Attach which 
type used by conductors, may be either beads 
‘The materials required are as follows: or rings; then sew 


Discarded inner tubes (the rough side is the body along the 
‘used outward in most cases), old bathing back except for about 
caps, colored rubber balls, old hot-water 1 in. of the head and 
botties, and any other available scraps of 2 in. at the tail. Sew 
rubber; bits of fur and feathers; spools; the underside for a 
cigar boxes from which to make con- — similar distance, from 
trollers; carpet thread for stringing pup- head to. tail, after 
pets; material for stuffing, such as cotton pushing the padding 


material in through this opening. It is 
advisable to weight the tail with a piece of 
sheet lead, which may be held in place by 
sewing through the tail to form a pocket, 

The control to which the strings arc 
tied is a dowel stick about 10 in, long, 
The second control is 12 in, lone, and to 
this is tied the two strings which pass 
through the hole in the wooden ball. ‘The 
end of one of these strings is sewed to 
the nose of one seal; the second, to the 
nose of the other seal. By tipping this 
stick, which should be held in the right 
hand, the ball will bounce up and down 
from one nose to the other in the most 
surprising way. 

It is advisable to wax all threads. Not 
only does it make them stronger, but also 
less likely to (Continued 


DECEMBER, 1935, a 


a = 


HOW roWhittle 


Mere 


eMarthe 


A QUAINT OLD PEASANT WOMAN, 


Sam'l, whom you learned how to 
whittle in a previous issue (P-S.M. 
July '35, p. 63), here is Mére Marthe 
‘Sweet old Swiss peasant lady on her way 
to church, She is authentic, too, for Swiss 
peasants first carved the figure 
‘u'll require a bit of straight-grained 
soft wood (white pine or basswood) 214 
by 2p by 514 in, The Loin rete thick 
ness required than for the Skipper is a re= 
ult of her billowing akiet and aed stoop. 
Lay out $4-in, squares on the front 
left side of the block just as you di 
cutting the blank for the Skipper, but this 
time sketch in the outline of 
shawn by the views at let of F 
‘Sav in first on all the horizontal ines, 
then the lines at the back and sides of het 
head, ‘Next saw part way on all remaining 
lines from the side, then from the front 
with the exception of the lines for the 
feet, which can be cut-all the way in, 
(Don't cut too far on the other lines. or 
You'll lose your laid-out guide lines.) 
Marthe's left side can now be cut. free 
entirely, and after this the other lines can 
be sawed in their full lengths, but remem- 
her to cut the back lines out first 
On the blank, which will now look like 
Fig, 2, sketch the old lady's face, her ker~ 
chief, ‘and the outlines of her arms and 
apron. ‘Templates drawn from Fig. 1 will 
Help ia marking the postion of the arms 
ands exactly, Next bein, to round 
Up the head and skirt asin the photozrapt 
of the partly finished block, and keep in 


{A 4 MANTEL compasion to Skipper 


By BE, J. TANGERMAN 


mind the dangling right arm and handk 
chief in the hand. The feet can be finished 
ext, as shown in Fig. 3, Study that ske,ch 
carefully before you begin to cut away 
‘wood; notice thai both feet turn rd 
‘outward and that the right foot is 
vanced to aid the figure to stand so 

From there on, it’s all a. matt 
finishing details, just as with the Skippe 
Delicate parts ‘such as the hands, face, 
prayer book, and kerchief knot should be 
finished last. Groove the skirt into folds, 
outline the apron and the handkerchief, 
cut in grooves as shown in Figs. 1 and 4 
to simulate the folds of cloth at the neck, 
elbows, kerchief, and handkerchief, and 
the old lady is complete, If you want to 
avoid cutting and shaping eyeballs, simply 
leave a depression under the eyebrow and 
paint in an eye like that in Fig. 5. Make 
a black are and a spot for the pupil, and 
‘outline the pupil with 

Use soft colors in painting t 
—arish or brie! 


in ber ap- 
pearance and make her look like a cheap 
toy. Oil paints are best for this picce, In 


Fae vee Sorver e 
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FIG. 


‘The ewo views af left show the Blank (aee also Fig. 2); thove at right, the Gnished Sure 


6s 


ing the paint, add a little—a very little 
—of the complementary color. In other 
Words, to the yellow for het blouse and 
skirt add a tiny touch of purple (eed and 
blue); to the blue for her apron add a 
touch'of orange (red and yellow); and to 
the red of her handkerchief and kerchiet 
add a touch of green (yellow and blue. 
Outline her handkerchief in white, and 
put narrow, dul, vertical stripes of red 
and white alternating about 14-in, apart 
fon her apron. Her bair is white, her hands 
and face a dull flesh color, eyes black out- 
Tined in white, her mouth ved. A touch of 


knife or paintbrush 
will vary her expres: 
sion as you wish. 
Her shoes and pray 
er book are black, 


the latter with agold FIG2 
cross and gold edges 

Mére Marthe may be made twice her 
indicated size by using Yé-in, squares, or 
half her size with /4-in, squares. 


The ert 
Side ot ‘upper 
part ot gure 


NEW METALLIZED PAPER 
AIDS MODEL MAKERS 


A xew and useful material for model 
makers is the aluminum-faced insulating 
paper now obtainable at many builders’ 
supply houses. Neat name plates for 
models can be typewritten directly on the 
aluminum, without using the ribbon, A 
‘coat of dullfinish black paint is brushed 
‘on, allowed to dry for about ten minutes, 
and then wiped off except in the type in 
dentations, When thoroughly dry, the 
plate is polished and glued (o the base 
board of the model. 

Riveted metal side plates for boat mod- 
els may be made by embossing imitat 
rivet heads on a piece of the metallized 
paper. In this case the paper is inserted 
with its metal face inward, against the 
typewriter roller, and the period key is 
‘used —Matcomt Davies. 
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"L must take every pre 


caution against jangled 

Mrs, Theo- 
doreW. Kenyon,sports- 
‘woman pilot (righ), "s0 
T smoke Camels. They 


‘Camels steadily and they 
never upset my nerves: 


“Lappreciate the mellow 
favor of Camels," says 
Sie Chatles Kingsford 
Smith, the transpacific 
fiyer (right). “They re- 
fresh me when fatigued, 
and Camels are so mild 
tha I can smoke any 
‘number without throw. 
ing my nerves off key." 


* says Colo- 
nel Roscoe Turner (right), who set 
the transcontinental speed records both 
ways. “I eojoy Camels more. And be- 
‘cause of their mildoess they never tire 
my taste. A speed fiyer uses up energy 
just as his motor uses gas.” After smok- 
ing « Camel, I get ‘refill’ in energy— 
a new feeling of vim and well-being’ 


FIND THAT 
| CAMELS ARE MILD, 
| TOO—BETTER FOR 
\ STEADY SMOKING 
. J 


Lieutenant Commander Frank 
Hawks, U.S.N.R. (efi), holder 
fof 214 speed records and the 
Harmon Trophy, says: “I've 
been flying for 19 years and 
smoking Camels almost as 
Jong, Making speed records 
tests the pilot as well as his 
plane. As che athletes say, 
Camels ate s0 mild they don’t 
‘get the wind, And they never 
‘upset my nerves. Camel must 
tuse choicer tobacco 


(© Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS—Turkish 
‘and Domestic—thanany 
other popular brand. 
Siena) 
RT. Reyaolds Tobacco Co. 
"Winston-Salem, N.C. 


Change Now to America’s 
“Eavorite Winter Oil! 


BY 
Be Ready for Cold \ GG 


Weather Driving with 
an Easy Starting, 
Fully Protected Motor 


D2 is today and ger Mobilo 
‘Arctic, the great new winter oil 
that won the approval of millions 
of car owners last wincer! 

Made by Socony-Vacuumn's Clear- 
osol Process, Mobiloil Arctic was 
introduced last November to give 
easier starting, better engine proec- 
tion, longer mileage. 


Public acceptance and acclaim 
came immediately. Sales far ex- 
ceeded expectations. Positive proof 
that Mobiloil Arctic does all that is 
claimed for it! 

Go to your Mobiloil dealer today 
—change to Mobiloil Arctic (20W) 
of Mobiloil Arctic Special (10W), 
whichever your cat requires. And 
while you're there get Mobiloil CW 
—the special winter gear oil, for 
easy shifting gears. 

Socony- Vacuum Ont. Co,, Inc. 


STOPAT YOUR 


isle» 


FOR AMERICA’S 
FAVORITE WINTER OIL 


Everlasting oll Furniture 


By CHARLES VANUCK 


OLL furniture is usually limited 
to size, finish, and variety of 
ind is often of fragile 
‘The type ilh 
trated, however, is very sturdy and easily 
repaired, and an entire set, can be con- 
structed and finished in a single evening 
Tn fact, all these pieces were made from 
the wire from a discarded electric light 
line and an old radio aerial, ‘The expense 
was limited to ten cents for rosin-core 
solder and twenty cents for sealing wax, 
only half of which was used. 

‘A length of hard-irawn copper aerial 
wire cin be purchased for twenty or 
twenty-five cents if you have no discarded 
wire of at least No, 12 gauge handy. If 
ou use old wire, put i in the fumace to 

im the insulation off and then brighten 
it up with a piece of emery cloth or sa 
paper Cut it into short lengths for easier 

idling and straighten it by drawing it 
between three nails driven into a board 
and spaced about 1/4 in, apart. 

"To. construct the bed, first bend two 
identical rectangles for the main bed 
frame, space them about 3 in. apart, and 
connect them with long V-shaped stiffeners 
as illustrated. Next bend the two pieces 
that will form the head- and footboards, 
‘and solder them securely to the box 
tion, Heat the joint first with the solder- 
ing iron and then apply the solder, giving 
it plenty of time to penetrate the joint 
and burn out the flux. You may want to 
wear an old glove on the hand that is 
holding the wires because copper trans- 
‘mits heat rather rapidly. The head- and 
footboard decorations are next fastened 


in, Start with the central bar, soldering 
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it it at the bottom, and lave the upper 
end of the wire long’ enough for handling 
‘without getting too hot. Then cut the 
Wire carefully to length and solder. The 
other bars follow. Solder one on each side 


‘The rocking armchair, if properly pro- 
portioned, will be attractive enough to 
seme as an omament a8 well 8 8 toy 
Start with a straight piece of wire bent in 


the center to form the top of the c 
back. Be careful of the radius because 
must be absolutely true. A spool or broom 
handle may be used as a jig. Determine 
the height of the back and then bend the 
back up to form the seat. Holding the 
wire with a scale or a piece of wood will 
help to keep the back straight. The two 
ends are then bent to form the seat, ‘The 
Wires should cross each other at the front 


A Whole Set Made in a Single 
Evening from Discarded Wire 


edge of the seat; they are 
ut then ent upward’ until they 

are almost vertical to form 
Tees, wnbetd the supports {or the arms of 
- belare ome the chair. Now bend each 
eeive way wire back, parallel with the 


side of the seat, to a point 
about 14 in, beyond the upright part of 
the back, jiend the wire back sharpl 
‘upon itself and pinch the bend tight wit 
the pliers, The wire is carried forward to 
36 in. beyond the upright arm support 
and again bent back sharply and trimmed 
where it meets the upright, Carefully 
radius the arms until the rear ends just 
‘meet the back, and solder them in place. 
"The rockers are made in the sume way 
as the arms except that there is, of course, 
separate piece of wire for each rocker 
land support. Solder the rocker supports 
to the seat of the chair, keeping the rocker 
supports inside the square that forms the 
seat, Fill the space between the doubled 
wires of the arms and rockers with solder. 
Now assemble the three bars inthe 
back and also the small support under 
the center of each arm. ‘This. support 
takes the strain off the soldered joint at 
the rear end (Continued on page 104, 


WW 


‘An unusually decorative 
focking chair. At the 
Fete te own te method 
of bending the wire parts 


“Sort o home workshop club, Send stomped envelope for information. 


co 


Novelties in PHOTOGRAPHIC 


Christmas Cards 


By Ivan C, Luckman 


'Y amateur photographer ean easily 
prepare his own Christmas cards 
and make them s0 attractive that 

they will almost cease to be mere greet~ 

{ngs and become gifts 

‘After you have decided on the approxi- 
mate size and color of your card, visit a 
stationery store and choose an envelope 
that will ft in with your scheme. Colored 
and fancy lined envelopes will harmonize 
‘well with almost any card except white; 
while if you have decided to use a white 
fo handl-tinted eard, you will want to use 
a white envelope, Envelopes are stocked 
Jn a number of standard sizes, so you will 
have to plan the final layout of your card 
{0 fit one of them, 

Photographic printing papers are also 
stocked in great many surfaces on white, 
natural, cream, or buif paper. Choose a 
dead matte finish on a smooth oF slightly 
pebbled base, White stock should be used 
IF the view negative chosen shows a winter 


will look well on cream or bufl_ paper, 
While portraits, either formal or informal, 
will 1ook best’ on ivory stock. Autumn 
Scenes are attractive if redeveloped to a 
rich sepia 
‘There are three main sources from 
which you can get the message oF greet- 
ing. JE may be, entirely hand written or 
Pete wih India ink upon smooth white 
can copy the greeting from 
En old Christmas card, or you can have 2 
printer make one copy to your specifica- 
tions for a small amount. If you elect to 
write your own message, write oF print it 
somewhat larger than ‘you want it to 


appear on the card. When it is copied 
down to the proper size, all little im- 
perfections will disappear 
Place the original message on the wall 
‘or other rigid) support and, with the 
camera on the tripod, focus carefully on 
the round plas. is best to me 2 
manliness to invre accu oce- 
lake the negative on positive or 
Cais a ead te ere tnt 
evenly illuminated from each side, If two 
pphotoftoad lamps are placed about two feet 
from the copy, an ‘of about one 
second will be approximately correct with 
the lens opening set at F/16, Develop the 
negative in a contrast developer. The 
following is a very satisfactory one: 
Water 
Sodium’ bisuiphite, 
Hydroquinone. 


Potassium bromide. 


Development should 
‘be complete in from 


protecting the small pevore while the larger toe ta being peated, 
‘ine mask projects as shown at right while the other mask isin se 


70 


three to four minutes at 68 deg. F, Ine 
asmuch as positive film is relatively in- 
sensible to light, it can be developed by 
inspection, in the light of a. bright red 
lamp similar to that used for bromide 
paper. What you are after is a negative 
with perfectly’ clear or transparent letters 
‘on an opaque background, 

The view negative may be any negative 
from your collection, or you can make 
‘one that will be really different and orig 
inal by means of table-top photography. 
‘Some absorbent cotton and salt for snow 
tiny houses, animals, 

ment 
Christmas cr¥es will furnish the “props” 
for any number of scenes, Such settings 
should be lighted mainly from one side s0 
as to throw long shadows, and the negative 


should be developed ina. soft-working 
developer. 

‘The printing mask is made from, any 
epaque, thin paper suc as that used for 


For 
76) 
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Here's a Picture you can make 


(onihtf 


Ibe fall evenings bring gay times at home. 
It’s side oflifethat your camera shouldn't 
iiss. Make pictures tonight. And certainly 
‘Thanksgivingtimewhenthefamily foregathers. 

Any camera that can be set for “time” will 
do, Get Mazda Photoflash or Photoflood bulbs 
—load your camera with Kodak "SS" Film, par- 
ticularly adapted to night picture taking, or 
Kodak Verichrome Film which will also give 
very good results. Follow the diagram and 


information given here to make a picture 
like the one shown, with Photoflash, 


flood bulbs, load your 
‘Open the lens t0/.6.3—set for 1/25 secor 
in your hands just as you would outdoors 

then snap the picture. 
ight pletures with any camera... Any camera that 
may be set for “time” will make quick time exposures 
‘aight with Mazda Photoflood bulbs or make Pho- 
fash shots as indicated. Photoflood bulbs cost 25¢, 
ase for many pictures. Load with Kodak "SS" oc 
Vericheome Film, See your dealer or write for folder. 


Load with Kodak 88" or Verichrume Film. Place your camera on frm 
five = brian, le 
Bat iseeach. Any 
‘The picture at upper It {entaraed) wan taken with BROWNIE SIX-20 
A ependalte for plctures indoors oe out. Por 314" 34" pletures 8h, 


‘Ask your deater about the current $2500 Prize Contest for Night Pictures. All amateur picture takers eligible. 


FREE FOLDER ‘wivwon imc paren ni ney comers tnt 


‘time’... Eestman Kodak Company, Rochester, N. Y. 


oe = gems z ous 
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TIME-SAVING KINKS FOR 


CAR OWNERS 


ROM an old spark plug and a few 
‘other odds and ends, you can assem- 
ble a piston-dead-center indicator 

that makes timing a car's ignition a one- 

‘man job, First remove the porcelain from 

the spark plug and solder a short length 

of brass tubing into the opening in the top 
of the metal shell. The tubing should be 

4 snug fit inside a piece of rubber, wind- 

shield-wiper hose, Next, obtain a small 

bottle, make two holes in its cork—one to 
take a second piece of brass tubing, the 
other to serve as an air hole—and fill the 
bottle three-quarters full with water, In 
timing motor, screw the plug into num- 
ber one cylinder and turn the crank until 
air hisses from the hose, indicating that 
the piston is on the up stroke. ‘Then at- 
tach the other end of the rubber hose to 
the bottle, continue to turn the crank 
slowly, and watch the air bubbles that 
form in the water. When the last bubble 
leaves the tube in the bottle, it shows that 
the piston is at top center and the dis- 
tributor can be set accordingly with the 
nid of synchronising. tool of the type 
marked. in. degrees, Simply rotate 

distributor either before or after top dead 
center the number of degrees specified 


‘This eany-to-assemble timing device cousats of « spark plug, brass tubing, rubber hose, and a botle 


by the manufacturer. ‘The bottle, placed 
fon the top of the radiator shell, can be 
watched easily: as the crank is’ turned, 
Care must be taken, however, not to turn 
the crank more than that ‘required to 
force the last bubble from the end of 
the tube into the bottle. If the piston is 
allowed to start its down stroke, water 
will be sucked into the cylinder-—E.A.L. 


Relieving Compression for Bearing Repairs 


JEN working on the main or con- 

nnecting-rod bearings of an overhead- 
valve motor, the usual practice isto relieve 
the compression by removing the spark 
plugs. A much easier and quicker way is 
to insert thick washers temporarily be- 
{een the rocker arms nd the valve stems. 

is wi ‘of the valves part 

oes malalon te oeuiect es beeen 
easily. If washers of the right thickness 
‘are not available, strips of leather, inner 
tube, or cardboard can be used with equal- 
ly good results —J.N. 


Installing an Auto Heater in Cramped Space 


TTHE PROBLEM of installing a large 
‘car heater in a space much too small 
for it was solved by one ingenious car 
the heater in two. As 


in the photo- 
graphs, the fan and 
radiator assembly of 


while the electric, fan 
motor was fastened 10 
the opposite side of the 
engine-compartment 
wall. "Po do this, it was 
necessary only to cut 
several inches from the 
original mounting 
brackets and to provide 
an extension for the 
metor drive shaft. Five 
he es were drilled 
thro gh the motor wall; 
two large ones for the 
‘water-connection pipes, 


n 


two small ones for the mounting bolts, 
and a medium one for the fan shait. This 
arrangement also makes the motor readily 
accessible for oiling and repair—W.E.B. 


To save space, 2 car beater can 
fdinter ie the car (lele)y the motor i the engine compartment 


Silencing Windshields 


WITH a roll of rubber tape and a tube 
of tire cement it is easy to make a 
roadster windshield rattleproof and weath= 
cercight. Placed around the edges of the 
lass, the tape holds the windshield lass 
snugly in the frame, New weatherstrip- 
pping is made by cementing two or more 
Strips of the tape over the ese of a third 
strip to form a thick backing as shown in 
the sketches above—F.A.B, 


Cure for Porous Tubes 


NOTICING how rubber. stoppers on 
bottles containing gasoline swelled up 
wren they were removed frm the bottle 
‘exposed to the air, a car owner re- 
‘cently decided to try gasoline 
gency cure for a por 
Removing the valve he injected about 2 
teaspoonful of gasoline into the stem wit 
‘a medicine dropper, sloshed it around, and 
finally inflated the tire. Although only an 
‘emergency repair, the tube stood up for 
‘many months—E.N, 
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NEW 1936 ‘DELTA’ 


MOTOR-DRIVEN TOOLS 


FORFACTORIES, SMALL SHOPS, 


HOME WORKSHOPS... . 


Delta quality tools have beousht a new era 
to wert of molorariven equipment in tens 
of thousands of shops all over the world. 
‘These sturdy, ecient, motor-driven tools 
are saving tine, money and labor fr their 
ters. Delta tools are built to stand heavy 
Strain of continuous production work. They 
fave being wed by some of the largest manu 
feturers In the country because of thelr 
faceuracy, quality. construction, and flexi 
bility. Yet thelr initial cost Is 0 low that 
they ae well within the reach of even the 


home workshop over 


NEW SHAPER UNIT 


here illustrated is one of the simplest and at 
the same tne most complete Shapers ever 


Ypr and 147 hole cutters 
Sf work: 3, Improved Compl 
ence or” all varieties ot straight work 
Starting pin for curved work of ll Kinds: 
4, Complete Guarding system; 8 High Speed 
Of 10,000 RP. Mt which with standard 
S-tip Delta cutter gives over 30,000 cuts 8 
iat, tiene oth aed 
Work; & Complete range of cabinet an 
‘shah Cutters fo all «ype of mill work, 

ror full detatle 
thie unaual tant 
Unions of lane 
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dealer today. 


NEWLINE of ., 
ADVANCED GRINDERS 


WRITE FOR 1936 CATALOG 


[ipmded with thotngrachs aod information about the new tne 
Bees le oy 


hou ha 
re balk tp sand the erie of product 
1S ow ries taste nhin ihe eho a hw te} a Tes 
Rial coupe withoxt. close oniy 1 cents at 
siento 

inometos iar 


Please mention Pore Sexes Maer. then 


‘Sib 


‘The Delta line 


‘and accessories. 


5 vetncments this meni 3 


TEN GAMES, TOYS, AND NOVELTIES 


COLORED REAW-RAG TARGET 
One nf the earliest towing peoblete mast 


ra wil make’ eel 
ed target wits hole in te cane 


[AA Junsoce rece) 
- rm | 

Dp) al f sounags| 

Tg Pade 

eon v1 


Srhn MeTAL 
STR 


Up here in Aroostook 
County, Maine, I use ay car 
Winter'and Summer. I've 
noticed that a lot of folks 
miss tho full use of their 
cars in Winter because they 


cold snap. 
Even though the car has been 
out-of-doors all night, and 
I find it in the morning 
covered with snow—it starts 
without any trouble, I give” 
the credit to Quaker State. 
Hore's why! 

I've put 52,298 miles on 
this car, using Quaker Sts 
and I've never paid out o 
penny for motor repairs. Can 
Task for any better perform- 
ance? I should say not! 

Very truly yours, 


Bier Gabe 


"Qirst choice of Experience” 
QUAKER STATE 
WINTER OILS 


Retail Price... 35¢ per quart 
Quaker State Oil Refining Co,, Oil City, Pa | 


g 
i 
3 
i 
3 


ROCKETS RACE TO MOON IN EXCITING GAME 
‘The contestants take furna throwing three darte—ot vacuum 
les if you object to darts. Move tecker up toe th 
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build ic yourself with the great new 
Erector. Piece by piece you erect it 
massive steel frame. Assemble its 
‘enormous fly wheel—pistons—gov- 
ernor. Mount its big, shining boil- 
ers. Then you hook up the power- 
ful Erector electric engine and it 
throbs with action, 
‘That's only one ofthe many exciting 
engineering models you can buil 
with Erector. You éin make that 
marvelous magnetic crane. Click the 
switch on the Erector Engine—pull 
the control levers and it raises oF 
lowers—swings to the right or left, 
just as you command, Its magnet is 
50 strong it grabs up steel girders 
before it touches them. 
‘You can build alf of the engineerin, 
models shown in the picture—an 
dozens more—with 
‘one Erector set. Enor- 
mous drawbridges that 
actually open and 
close. Towering air- 
lane beacon that re- 
volves just like the real 
ones. All-metal air- 
plane. Dump-trucks. 
And—with the new 
Erector skyscraper set 
—you can build sky- 
scrapers as tall as you 


are. 
You're a full-fledged 


engines when you NEW COLORS 
to build ealod, cor MORE PARTS Peace 


gine-driven models of 
the world’s greatest 
mechanical marvels. 


Easier Model Building 


The Great New Eree 


SEE WHAT MIGHTY MECHANICAL 
MARVELS YOU CAN BUILD WITH 


The Great New 


Pesan 


Double, feature 
Poe 


Bere elite 
trode of Rago 


mechanical marvels, ry dhe Gest ever made 

dets—more excitiny “ook at thi 

boricttin—peoe | ae ae 

in an Erector set than SENSATIONAL 

anything you canowa. No. 7% SET i 

Apart Contains the ' 

pomp nine kes as fa seis of how rector boys hove wn fame and big nas Ban 
{eal plates finished in red, seiner foe’ crafesmamtipe Repel pice Toc, Pres comblond wit’ cock 
Siitnb and bloc: Glisea: —— eialog ox er Cet New Brae Ste Ra's Boge wb mls soa: 


snap 


Ferris Wheel 


Buile with the No.7! Set 


Operated, with the new 
Erector Electric Engine. 
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Ing boiler parts. The new 
other ‘engineering paris 
for buildin 

ides and over 150 ac. 
2 models. 
ese new features, only 
$10.95. Other sets” from 
$1.00 to $2: 


gears and 


With all 


5.00. 


Picoe mention Pores Scusce Manta ten enzeringadeetncments tht matzin. 


Yes, sir... better 


Oil's 0. K., eh? 
let me test your 


anti-freeze, though. 


Allright it won't need any. 
I just put some in last week, 


Well it's not there 
ia Alcohol? 


No... not alcohol! 
Atleast it 
so on the ean, 


the trou- 
ble. Mose 
ant-freezes 
are based on alcohol, but they 
don’t usually say so on the label. 
And of course alcohol evaporates, 
rho matter What it’s called or how 
it’s fixed up! That's why we rec- 
‘ommend only one anti-freeze . . « 
Eveready Prestone. We know that 
won'tevaporate because there isn’t 
aa drop of alcohol in it. If you'll let 
me put Eveready Prestone in the 
radiator now . . . you can forget 
freeze-up and rust for the rest of 
the winter. 


Don't confuse Eveready Prestone with al- 
cohol o glycerine. “One shot’” of Eveready 
Prestone will protect your car against 


freeze-up and rust all winter long. Tt won’ 
boil off or evaporate. It has no odor. This 
year Eveready Prestone is lower than ever 
in price. A chart on the inside back cover 
of this magazine shows how lice ic 
cost for your ear. 


PHOTOGRAPHIC CHRISTMAS CARDS 
(Continued from page 7 


Now raise this mask up and drop the 
athe oe 90 ta for the larger 
feeative, Place 1 in’ position 
‘Rann piace the Get mask next to the 
and place the cut-out piece that you fave 
‘ved im the opening from which it was te- 
moved. Put a few daby af brary: paste on 
thie Piece and then drop the second. mak 
into place, Cs the ping ame ui he 
cas died, and the smal piece will have 
ised sel onto the large negative. 

‘Now fasten the mail negative andthe 
sreeting im place and print though. thie 
fnaok fit Swing the Sint mask ut of the 
tray and print through the second tsk, The 
Finthed card wil show the smaller picture 
‘ccurately framed on the larger ‘one hd Will 
sue mach pussing sh C0 how it as ne= 

‘Arvarintion of this method is to replace 
the lager negative with apiece of writing 
a, apn paper ut cma 
‘The indhed card will then show the smal 
eeative on a molled ray fel. The 0° 
Galed “butchers paper” makes » prety mask 


‘of this sort. 
Hf you encounter (Continued om page 77) 


‘Tai quickly made card is Jom 2 
Photo of = greeting lying on 2 desk 


16 
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negative, ‘This will print a black line around 
the border of the Smaller picture and_ ill 
cover any ‘slight unevenness. The black 
border, while i cannot be removed from the 
ives a finshed touch, 
sing your cards will sive them a 
professional look that i well worth the extra 
fort. Cut a piece of thin cardboard to 
Size about %4 in Tanger all the way around 


NOVEL PHOTOGRAPHIC 
CHRISTMAS CARDS 
dlificulty in registering the two negatives, 
scratch 'a line with the point of a needle 
‘tuck {ato a wooden handle around the out 


card 


oiielise st | 89 CASH PRIZES EACH 
Tie'ebid’by' wing comic esure | IN NOWEMBER AND 


onthe back of the saceting card, Use. 
Smooth, biunt tool like the handle of a knife DECEMBER 
or spoon or a comb. 

Win of course, apparent that any of the | Still a chance for these prize 
care described can he ace by enlasing the | ym ot sue ech 06 pe of $10 cae 
Sle it rner pace though the mask | 3 Pm ie soe 4 $10 
Yl wast to we one of the many bromo. | 4 Atm at $25 eech_ 50 prue ot $3 ood 
Chloride emusons, as these papers ae fast 250 Sond 
enough for almost =e enlk and at the = — 
Same’ time they are slow enough to permit | Any amateur pieture-taker 

hen 


the greeting to be made by contact printing. | Hi 
‘The greeting cannot very well be made by | ..- mr 
‘enlargement ‘Why shoulda’ 


116.3 lens, or QUICK 
| TIME EXPOSURES, if you use a box or 

slow lens folding camera. These lamps 
fare food for dozens of pictures and cost 
aly 25 cents 


For shots of babies, pets and action, use 


GENERAL @ ELECTRIC 
MAZDA PHOTO LAMPS 


HOLDER FOR SHOP DRAWINGS 


‘Tu spring of a mousetrap, remaved from 
the wood base and screwed over the work. 
bench, ‘makes a good holder for plans and 
drawings 0. B. 
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Genuine Masonite Tempered PRESD- 
‘WOOD is moisture-resisting. Will not warp, 


Surfaces remain  Figid and strong 
for all time. 

‘The natural warm-brown finish of Gen- 
‘uine Masonite T. > 


Tf you are not already familiar with Gen- 
tine Masonite Tempered PRESDWOOD, mail 
{nthe coupon below for a free sample to 
‘Siperiment within your own sho. 


aagontre CORPORATION 
"Washington St, Chicago, I, Dept. PS-12 


HAND VISE FOR HOLDING SMALL PARTS 


‘will depend on the amount cut out. It is, of 
‘course, advisable to line one end of the clamp 
‘with felt or leather to’ protect the piece bein 
worked upon from any danger of becoming 
scratched Pact. G, LAcktY, 


TESTED PLANS FOR CHRISTMAS GIFTS 


TOYS, fermitare, modes, and other projects 
‘suitable for Christmas gifts are contained 
in the Porutak Sctrxcx Mowrutry series of 
leprins "The following ties are any 8 fw 
of those available, If you do not find what 
You want here sends Sl-acdeesed, amped 
Enxelope at once for or complete lst. 
‘New this month set of for a 
‘model of the clipper ship Great Republic. 


bbbbbehes 


SHIP AND COACH MODELS 
{Comiraction Wit ste arable ti 
[esse St thee mode. “Se pase 8 
Aiverale Cartiee—U-S.8. Saratoga (Bin) 
hush deck destroyer (in.), 
Se eee ee 
Batieahip—U. $3. Texas (i ball, 


itor Boat, Worting Mosel (20m), 
Tine aguante 


(qutania’ (Sra. 225. 


‘chipper (Un bull), 224.229-200-, 
Santa Meria (bein, Will), 767E-TER on 
Show Boat, Iuminated (i4in), 24 


FURNITURE 
Bookshelf and Book Ends, Modern, 100 
Chile's Contumer, 179 

Golfer Table with Spiral Legs, 3454 
End Table, American Empire, 24 


2A 
‘Selle 

BOATS 
‘Duck, Boat, Folding, 170... 


High-Speed Bost for Soll Ouaboard Woe 
ee (7 fe. 1h im long), 257 


set, 
Core! Falllue pattern for any Boat marked with an 
Sek (*) wl be Gruen 40 dee for 1:50 ete, 
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FOUR-PIECE FIRE SET 
HAMMERED OUT COLD 
"HIS decorative 
fire 

made without a forse 


"The stock te 
dis 12 1, of 
Nin, square iron, 
io in of 94 by In 
iron, and two pieces 
of 1/16 in. thick 


pieee, and use a ball. 
peen hammer to 


hammer around 
three sides, Hammer 
fon the inside and 
up the piece slightly into, the shape of a 
Shovel. ‘Then hammer the front ede down 
sharp, Cut 24 in. of the %4-in, stock, hammer 
Iv'all over, place in the vise, and twist about 
Zin. in ‘as shown, Shape the han- 
‘die ‘and the other ‘end, drill holes, and fasten 
the plece to the blade with iron rivets 

“The tons requires 47 in. of the }-in stock. 
Flatten and shape both ends, bend evenly in 
the center, and shape the handle. Then add 
the twists 

“The poker is made {rom a 30-in. length of 
stock, Of this, 4 in. are bent up and hammered 
into shape to form the poker end. The handle 
is'the same as that on the shovel | 

‘The rack is hammered into shape like the 
shovel, ‘The column (Cantinued om page 40) 


1 Dllpees hammer ita 8 shallow cup shape 


Home Craftsman! 


GET THIS NEW 
90-PAGE BOOK 


PARTIAL LIST 


Howe ta sharpen 
Howe to aharpe 
ntiqe 
Hons to fis 
Inserib 


Hove to sane ae 


Using sanding belts 

Sharpening serewdrivers 

Catting-off steel, ee 

Using a mounted point for out- 
y grinding job 


Removing ends 


‘without damaging 


Polish 


Putting a satin finish on pesctor 


or copper 
Removing b 
‘from threads 


fitting gum actions 


OF CONTENTS 


a planeiron 
tanger bits Just off the Press ....A Complete, 


tuthoritative Home Workshop Manual 


Erery home eraftaman whe owns fine tools will 
wont 2 copy af this new book, Now for the fest 
fe yout can get a complete bo 
sh 


nl lac 


end grain 


af wood oc 
sod 


inn metal 


CARBORUNDUM 


PRODUCTS 


MAIL COUPON TODAY 


cand slivers 
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ine obsrticmels te hi maescioe » 


The a 


of an expert 


Home tool users quickly 
learn that there is a differ- 
ence in files. And as aman be- 
comes expert in his own shop 
Nicholson Files become his 
choice. 

These chaps who make 
unbelievably intricate trains 
and steam engines, who cut 
decorative chandeliers and 
andirons from old scrap 
metal, whose wood working 
is a marvel of accuracy and 
beauty, almost invariably use 
Nicholson Files. 

‘Use Nicholson Files in your 
shop. They aresharp, durable 
and economical. They are first 
quality tools — they are the 
first choice of the expert home 
tool user. At your hardware 
store. Nicholson File Com- 
pany, Providence, R.I.,U.S.A. 


FOUR-PIECE FIRE sET |= 4E TOY THAT IS 


is 25 in. long and made like the shovel handle. 

ring is bent from a piece 19 in, long and 

riveted to the column, The legs are 34 by 1 

by in bent to shape and iveted in place 

‘ach piece with machine oil and heat 

untl black U gve 0 ch racmblng forged 
‘work—Dick. Hurcrernsan: 


JIG FOR CUTTING DISKS 
ON A SCROLL SAW 


deen scroll saw 


Calif. The arm should be 
tunes you have facilities for casting aluminum 
fr have access to the manual training shops of 
' community school. In that case an aluminum 
gsi Wil ake more Haid pce forthe 


MADE BY THE MAKERS OF 


Drinkless 
KAYWOODIE 


PROVED THE BEST SMOKING PIPE IN THE WORLD 


a ge 
EM cee ete 


fu te. 2 SCE Wr, 
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NOW 
READY 
. » Your copy of the 
1935 Home Workshop 
INDEX 


JOW often have you hunted through 
‘your back copies of Popular Science 


akan nak tetera 
ise unan waren poe 
i 
Bane rel al hv 
weer ate et a 
saan dpe te. ee 
ies np he a 
ee eter meet ee 
Seat ot Stee 
Sealyemtnty a anaes, 
feta iy teal 
Eicatenn oie tareee 
Ia area eras 
ees 
a 
Reece 
et an won tu ar 
Resse Serene tec 
doetanen tan ul leeeay 
paper 
i pecorcape eta 
Si sy acres me oe 
Index to you. — 
Tees vy ne we 
Aes et eee 
eer oar oe 
ate 


OLD TOWEL BOX SERVES 
AS SECRET WALL SAFE 


Fuoat a discarded 18-cauge ste! towel box 
approximately 14 by 7 by 6 ins with fatty 
food lock and keys, ! made a tna wall safe 
Since the bottom was slotted, T hammered i 
fut Mat and lapped the slot sdex, making 
neat joint. The inside was lined with thin 
Asbestos board, which was shied in. place 
‘The bor was finished with {wo coats of a 
dark shade of lacquer. 

in a etsote Coeet T Gul toes the plaster 
and’ matte a recom large enoush to take the 
bar, which T screwed Brenly to the studding 
At doe end and a ler block at the other end 
‘To conceal the box further, I siued a piece 
of wall paper of the same texture and color 35 
the wall on the outside of the bos cover, 
‘which was set in an uptisht postion to. open 
Dut fat Only the small round keyhole is ti 
ible, and no fotruder would be Likely to dis 
cover It—J, M, Monn 


Sunscummexs are requested to notify us of 
change of address four weeks in odvance of 
the next publication date. Please be sure to 
sive both old and mess address. 
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WHAT IS THIS DEVICE | 
THAT MAKES STEEL 24 


anda. Th 
unifors 


i 
“Blue Blade 


Reputable merch 
yee where aah 


ETTE BLUE BLADES 
y 5 ot 2+ 1O yor 49 


my i | 
DIRECTED HEAT FOR MODEL AIRPLANES *@. 


as much or as little as you want | 


AT ANY ANGLE YOU CHOOSE 


A 


furnace. This flexible heat 
canbe increased or decrear 
edtat will, by a slight turnot 1 
we control dial. Heat rays 
¥y be directed to warm 
floor or other surface by opening at any de- 
sired angle the patented adjustable shutters 
‘on one, two or three sides of the Heat- 
Director. With shutters all closed, you have 
«circulating heater. 


Heat-Director's vaporizing burner uses ine 
expensive No, I fuel oil, distillate of 

sene, The removable fuel tank holds a 
‘supply for as many as forty-two hours, 
‘There is mo inatallation problem fr Heat: 


ctor is set up like a stove and connected 
‘with a flue. Draft regulation 


Heat-Direetors are finished in porcelain 
uamel in burled walaut design, There 
fare three sixes, 

model, Seo your dealer and be ready for 
new comfort and convenience this winter. 


For one-roem chilly spots, s0e the 


SEND FOR 
NEW BOOKLET 


SUPERFEX 


Oil Burning HEATERS 


SASL Tion aves Cewiony Oui 


{Diane foe boi abet the new Some 
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GENUINE METAL FINISH 


- 


Meat obtained from empty tooth-paste 
and shaving cream Tuber may be wed tobe 
iain a realistic allemetal nish on solid model | 
Rirplanes As. the tubes are empdid, they 
Should be squeezed fat rather than rolls Up 
in the ordinary manner. Remove the metal 
Rinding aod exp shoulder, then sit one side 
{nd pres the piece out fk After deaning off | 
the surplus paste, remove the printing from | 
the oultide with a bit of cotton and acetone | 
‘or lacquer thinner. You can then take out all 
Wrinkles and make the piece perfectly smooth 
by rolling it with a smooth enc 

“This thick fol is very easy to apply to any 
surface, ator irregular Alter cutting & piece 
{ose with scasor, cont it with celdlose type 
ement (oid srapm dav, ce: | 
{ove to make a very thick syrup) and imme: 
eiatey pr it Ito contact with the wood | 

ee any surplus cement by rollin wil 
{pen or preing with a burner The fo 
an be presed into any indentations with the 
Smooth’ ead oft match. Lape: should be 
arnisbed with a pen 

‘Alter the ‘model is covered as far as de- 
sired, allow the cement several hours for dry 
ing and thea go overall Ue fil surfaces with 
fine stec) wool, ‘This will impart a brillant 
Sstin fin "Small deus that are to appear 
Specially bright can then be, burnished by 
tubing with smooth, rounded metal tol 
Such asthe bow! of a small spoon. 

i any parts are to be colored or striped, 
best results aze obtained by using cleat fac 
ter to which transparent coloring paement 
Wis heen added—-Resewere: Men 


sed heavily to leave an 
fe mark aileron hinges 


| SYNCRO-the Utility Jig Saw 


that has caused a sensation 


“Thisclectic power tool operstesfroma 110-7, 
Gayele atoning owsehold current. 13 
Slaten cong power lends SYNCRO 0 
deude of uses Extreme fenibliy, due 
0 7200 sawsokes pet minute, gives ee of 
Coal with an uatial see touch wile 
A seple adjustment regulates the 
Scie length ofsuoke. 
Sc en, aly ar anledwokmas 
Sipranie SytcRO @ cay sts No hey 


SYNCKO cuts absolutely smooth edges, which need 
‘otnding aod bas ample rad ashi 0m 


toyou ee: Diectall leer Dept 5. 
SYNCRO DEVICES INCORPORATED 


sera oe. SYNCRO lead 


BMY rititinas 


AND ALL YEAR 'ROUND 


MASTERPIECE 
by Disston 

3 Finest hand sow Disston ever made. 

Streamlined D-95. Handles wrought in 

pape ete 


everlasting—moulded in. Masterpiece 
of beouty and efficiency for a tool 


lover ... @ prized possession for all 

the years to comel Packed handsomely 

in silver and block box. Price $6—at 
leading tool dealers. 


Henry Disston & Sons, Inc. 
Mater, "THE SAW MOST CARPENTERS USE" 
spore rateale crocker fore To 
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SLANT-TOP WALNUT DESK 


‘members at right angles as shown at b, Fig. 5, 
provides support for the drawer runners and 
the cross members A. 34 by Yin. stp lac 
to the bottom edge of the ack cross member 
Supports the back ends of the drawer runners. 
‘The drawer runners are fitted atthe front 
ends by lap Joints. Receses are cut as shown 
for the swinging gate less. 

Dimensions for the front and end rails are 
shown in Fig. 4. These are made of $i. wal- 
‘ut, Holes 74 in. in diameter are bored in the 
fends for fitting on the legs, The top front 
rails are left square cornered to fit usb with 
the front of the desk, but the lower rails are 
much more attractive if the edges are rounded 
with a shaper or worked off across the edge 
ih i ew of sneer, A ane 
recess H4-in. deep (Continued on pag 


the upper part of the 
cluding drawers and special Stings 
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A FELLOW 
CANT GO 
PLACES 
WITH A SKIN 
LIKE THIS ! 


But Pete 
is soon 


pimple-free 


and “out 
stepping” 


Don’t let adolescent 
pimples make a hermit 
‘ont of YOU! 

Between the ages 13-25, impor. 


irritate the skin, causing pimples. 
Clear these skin irritants out of 
your Blood with Ficachmana’s 
feast. Then the pimples disap- 
pear!” Eat 3 cakes a day, before 
reals, until skin clears, 


by clearing skin irritants 
out of the blood 


‘oar 8 Sante nt zee 


Plows mention Porcean Scucsce Mowry when acer advrtinements be his muses as 


banana | SLANT-TOP WALNUT DESK When you change to 


THE CHRISTMAS « road fate) WINTER OIL 
THEY WILL NEVER 
FORGET! 


Kenew your 


These two suggestions mean a lot to 
the peace of mind and the pocketbook 
of the winter motorist. Winter oils 
give close working parts a film of the 
right consistency. The Purolator keeps 
that film free of dirt and grit and hard 
carbon and metal particles. 

The Purolator should be changed 
after 8,000 miles of driving. Keep the 
‘new winter supply clean. Then you'll 
have good lubrication ... rather than 
a black, viscous substance, full of 
harsh abrasives. 

GENUINE Purolators filter so effec- 
tively that crankcase oil retains its 
color after thousands of miles of driv- 
ing. Be guided by your own eyes. 
is cut in the top of the upper rail at «, Fig. 4 Don’t be satisfied with something 
for fitting the end of the gate-leg stop, which Bees and just as good. Insist on a 
ee EF cake gh tha let, NUINE Purolator, Motor Im- 

Seavey Taste Nowasks ‘New 


Jersey, makers of 


i dw, wth ofa Ge he Js 
toarked d; Fi. ht, but leave about 1782- 
in, ppc at fas the bearings wll net bed. | ts : OLATOR 
Uses ood grade af sue 

Figure $ shows ci. strap ion beat over 
a the end and a keeper for ming the Swit 
tthe satel from. Mount thee a6 at 


ig. 

"The desk top is shown in Fig. 6. It was cut 
from a glued-up piece of ‘walnut to the di 
miennons shown af. WO-des bevel was 
‘on the front edge, (Continue 


MINERALOGY 


for Amateur Scientist 


stexiooson 


MAIL COUPON TODAY 


Remington Rand Toc, Dept, 153: 
28 Bast tind Beret, New York Cy 
ane send me fee fintrated folder of et 


Reiogioa ypewmietberprnas fechas Se 
‘The Saishing ie dave with narrow strips of 

igh backed sandpaper follomed by 2ubbing 
‘with fine sandpaper’ an shown inthe eile 
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SLANT-TOP WALNUT DESK 


and two 12%4-in, long grooves were cut for 
the lower edge of the dividing walls of the 
desk. The ends of the desk were built of 36-in 
‘veneered stock as shown at b. A 54-in, strip, 
Wwas rabbeted and glued to the front edge to 
sive added strength, However, this entire piece 
may be made of 4-in. material, if desire. 
Tn that cise it will be unnecessary to use the 
spacing block shown at cto set the draveer 
‘ver to miss the edging strip. Shelves and in= 
| Side dividing walls were made of 34-in- wood 
fs shown at and the outside top of the desk 
{is given at The cross sections and view at ¢ 
show in detail the fting of the top and the 
‘eck. board 
“Fit Filtre the contruction of the 
rawers. The larger drawer was made_wit 
ovetail joints, and the two smaller inside 
‘drawers with simple rabbeted joints 
‘Hand-hammered lacquered “copper hard- 
ware was used, Dimensions for the drawer 
pulls are shown at a, Fig. 8, These blanks were 
ut from heavy copper and hammered to the 
thape shown att. Two diamond-shaped 
bumpers were cut and hammered from cop 
PE ie The were ale tothe 
With copper nails so they rest on 1 
top of the two gate lees when the desk is 
‘open and prevent marring the desk board. 


ANGLE-IRON FENCE FOR 
RIPPING ON BAND SAW 


Hoste workshop 
owners who have 
fhand sae but no 
cular saw often fin 
it necary op 
long, sah peces 
tt stock on the band 
Saw. A simple 1ip- 
ng fence for, this 
Purpose, ifthe band 
iw has none, can be 
‘onstrcted fom ane 
le ron, suchas 8 
Piece ofan old bed= 
Spring frame, 

“Ashort peceabout 
4 in, ong is riveted 
at abt angles to the 
nd of the one piece, 
SSshown, Ths serves 
th back support to insure thatthe fence will 
flways be parallel to the saw blade when iis 
‘damped in postion. At the other end of the 
fence, fasten a smal pece of meal which has 
toen’threaded for a' thumb screw. The dae | 
tance between the inside surface of the back 
‘ior and ide artace of the ham ew 
Tounting should be approximately 34 In 
fete than the width across the anda 
hle—J. L Bio, 


ve 


Ripping fence for aban 
firey fram piece of 


GASOLINE CLEANS SHOE BRUSH 
Wars the family shoe brush is x0 full of 
‘wax polish that it will no longer shine shoes, 
it may be cleaned by soaking it in gasoline and 
then ‘washing it with the garden hose. The 
finer the hose stream and the zreater the pres- 
sure, the better the results—M. A Corre. 
seein 


made almost ex: 
id bediapeing frame 
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NOW! you can have a 
GENERAL @ ELECTRIC 


COMPLETE WORK 


© Six Machines 
one... and 
you can buy them 
one at a time! 


By-Step Plan you start 
with any one of the 
6 individu 


[Never before so many practical working features 
in a motorized workshop! Every attachment 
sem ively fom the General Eacrc motor 
Frictional power losses and vibration reduced 
toa minimum. High-eflciency, ball-bearin 
motor. Ample power at cutting assut 
the complete by motor’ forque and inert of armae 


Workshop. C4ZS0L ture and flywheel. Surprisingly low current 
fconsumption cuts down ‘cont t0 8 
fevel never before achieved. 


shop is a marvel of com- 
pleteness, unsurpassed. 
in all-round efficiency, 

unmatched in practical 

working features! See a 

demonstration at your 

Refrigerator dealer's or 

local hardware store—or 

‘mail the coupon today 

for FREE illus. 

trated catalog 


‘GENERAL ELECTRIC COMPANY 
‘Specialty Agsiance Dep See. PSAZ 
Nala Par, Cleveland, Oa 

‘Send FREE book on the G-E Workshop. 


DON'T LET 


Protect 
YOURSELF 
WITHA 


Ha Dees 


HOT WATER HEATER 


‘of last "year, home  worksh 

UHhroughout the country’ a 
work on toys to be distributed 0 the needy 
children of their communities at Christmas 
There are now Ist active cub and the com 

‘output of toys will be impresive, 
Last year there were single clubs, such as 
that In Denver, Colo,, which constructed 
from 300 to 400 new toys, and even relative- 
ly small cubs in many cases distributed as 
many’ as fifty well-painted handmade play 
things. 

‘Some of the clubs made their plans months 
ago and gathered a large stock of materials 
through donations from dealers, the salvag- 
ing’ of lumber from old boxes and the 

contribution of waste 
tock by: member. 

The bet way for a dub 10 
make a large number of to) 


O: fo eak Ui remarlable reurd 


Only HaDees provides full 
control of heat’ for all 
weather deriving. 


HaDees Heaters areguarin- 
teed fo fie any make or 
model of car. 


aDees modern seyting wilt 
euhance the interior beauty 
of your eat 


‘Thousands of HaDees Heat 
ers have outlived four and 
five automobiles. 


HaDees beings the luxury of 
‘hot water heat within. the 
reach of every ear owner, 


Write for information now 
‘on how to enjoy living-room. 
comfort in yourautomobile. 
Limenty FOUNDRIES co, 
Boctford: I 
(Divison hud Pitan Ring Co) 


has been found, is to. study 


members and. then pick {wo or 
three flrly: simple but novel and 
attractive toys that can’ be made 


fiat 
at 


86 


combined shop’ facilities of the ie :) 


rong 
Wonrait 


HOME 


WORKSHOP 


CLUBS 


Rush Work on Toys 
for Needy Children 


we advatas he maines eae 
Scmmpics‘of posable toys ate browght in 
‘arous members and fully dsctsed with & 
Mew to improving the design, if posible, 
od lying the anata “oer 
ions The stock fe then moked Uy means 
Sf templatey and the parts are made a far 
1S pectcal 60 a production bas It soften 
fomible to speed up the work by making 
imple jigs and xis, A'strking example 
‘of this method ofaiacking the problem 
seas given ina previous Vue (P.'S, My 
May Srp. 0), 

1: fr pol of cone the pts ae 
tainted before ately, but what pa 
Feu die up mong he, ems 

to undertake it. Few chibs 


pe ig gen go 
food paint-spraying facilities. If it happens 
there s nothing of the sort available, it would 
vay the club to consider purchasing 4 com- 
Pete outfit or asembling {tas a-club project. 
Designing and constructing good port 
able" paintespraying outfit would, indeed, 
nave as mich Interest inthe 
average club as any project, AN 
‘example of what can be done is 
‘shown in two of the accompany 
ing illustrations, ‘This, however, 
‘was not,made by a club, but by 
LeVern 7. Ryde, president of the 
National Homeworkshop Guild, 
feXice (Continued om puge 88) 


MOHCUET UB 
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SEWING-MACHINE COVER 
SERVES AS CABINET 


JD-FASHIONED sewing-machine covers, 

‘which are still to be found stored away 
‘in many attics, can easily be converted into 
‘Wseful and attractive sewing eabinets. The one 
iustrated was made from a walnut cover by 
‘adding legs to make it 2514 in. high, exclusive 
‘of the handle, "The top was cut in two parts 
to make the lids, and a 1}4-in. piece was fas- 
ened across fram end to end so that the lids 
fand handle could be attached to it. A tray 14 
in, deep and half the size of the cabinet was 
made to slide on }{ by }¢-in. strips glued to 
the sides, 

‘The less and stretchers were cut from 34-in. 
stock and assembled with dowels. The top of 
the legs, which were left stright for 1 in. 
were set into the box and fastened with glue 
and screws. Of course, the legs could. be 
tured oF designed in any way preferred. The 
| handle was eut from 0/10-tn. walnut and fas 

tened to the 1iG-in, piece with screws fom 
Underneath —F. U. Joo. 
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A STRANGE, NEW ADVENTURE 


& 


AW ACCUACRE 
FOR CHRISTMAS 


UCKY is the nature enthusiast who 
finds a Bausch & Lomb Amateur Mi 
eroscope waiting for him on Christmas. 
For him there is a fantastic new world of 
mystery, a world which Narure has 
hidden from the unaided eye, a world of 
hideous monsters and of delicate fairy- 
like beauty, a world visible only throu; 
the magic of the microscope. And inthe 
Bausch & Lomb Microscope he has an 
instrument of the fine precision which 
alone can give the sharp detail essential 
in microscopy. The Bausch & Lomb line 
of amateur microscope equipment is 
made in the same factory by the same 
workmen who produce professional 
microscope apparatus for world-famous 
doctors, laboratories and research scien- 
tists. 
Model R Microscope, 72 to 300 diameters, 
jn walnue ease and with 435-page book, $21 
(ook alone, $7.50). New Gem Microscope, 
72 to 150 diameiers, in walnut case and com: 
Hiete instruction manual and Course of Experi. 
{ments (20,000 words), $14.50. Gem Science 
Kit, complete portable microscope laboratory, 
30% th New Gem Microscope, Sa4.90, 
jero-Projector, $18.50, Photomcrographic 
‘spparatus, $12.50, 


Write for Interesting Free Literature, 


Made by "America's Leading Optical Institution.” 


BAUSCH & LOMB OPTICAL CO. 
+ + + « 111 BAUSCH ST., ROCHESTER, N. ¥. 
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KLEANBORE 


MITRO EXPRESS 
SHELLS 


SEE WHY THESE SHELLS GIVE 


Balanced Pattern 


[Sine sccidene tat Niro Express Shot 
Shells bag more game. They're built to 
ive a balanced pattern—a uniform spread 
that holds true for 40, 50, 60 yards or 
more. No holes or fringed edges for your 
bird co get through. 

Equally important to water-fowl 
shooters is the downright reliability of 
Nitro Express Shells under all shooting 
tubs of water, frozen and kept in ice for 
days—yet they came through with their 
full long-range smash when the fring pio 
hittheis non-corrosive Kleanbore primers. 

SHOOT NITRO EXPRESS SHELLS 
this season, See ifthey don't pattern better 
than anything you've ever fed your gua. 
‘See how they reach out at extreme ranges. 
‘See if their feld performance isn't the best 
reason of all for you to cont 
them, Reming 
Remington Arms Company, Inc, 1799Seaview 
Avenue, Bridgeport, Connecticut. 


Remington, 


88 Prese mention Porctas Scuce Moxie shen encrig edvrtiments i is marae. 


in tests they've been soaked in| 


HOME WORKSHOP CLUBS 


for his personal use. The ai tank isscrap from 
a small water system; the compressor is a tire 
pump from an oldcstyle auto. The fy wheel 


akon a sewing te. The 
| pump brackec ie made ot atee 
Er ups tee valves and tings ate new 
Teer" AJechpe walungrmachion motor 
| deve the ‘menor "Th pay fu and 
heen ae tancard Noie the 30 pipe rue 
| nine from the compresor to’ the tank; 


size ‘with which old ‘tire pumps are_fted 
With’ the smaller pipe the pump will run 
| hard and the pipe will heat badly. 


| CLUB ACTIVITIES 
Weite Homeworkshop Club, Worcester, 
Mass. “At the orsanization metting of this 
new club, the following officers were elected 
L. Harold McKinsty, president; Joseph H. 
secretary; Burton D. Stone, treasurer. 


work was held for tw 
Windows of the Canadian Pacitic Railway 
offices, The printed program, besides Tisting 
the efits ad ace of the eb, conn 
tained a coupon addresed to the secretary 
of the club, as follows: *T would lke to 
Know" more’ about the Capital Homecraft 
Club and to meet its members. T would be 
Plexed also if you would send me an in. 
Mitation to attend the club's nest meeting” 
‘This was provided so that any visitors who 
wished to do s0 might Jeave their names and 

| addresses for further information about the 

| lub. ‘One entire paxe of the program was | 
Biven over to” (Continued on pase 8) | 
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RADIO 


BEGINNER’S 
Simplified Manual 


1 you have trouble reading radio blueprints 
bets a manual so seaplied that every 47 
find mark on a biveprnt oF hook-up ts ex 
{rth plain words and pictare. Every radio oper= 
Sion trom siyple soldering to trouble ahooting, 
buildin ‘apd improving. marvelowt Tons and 
Short wave set Ss made so simple and cleat tbat 
Hust ‘cannot fail to understand many this 
may have puzsled you before. A few min- 
£'Sy witha uma wl each you 
Ii'fakes years to learn without ie Prepared by 
ectiial rato sper KNOW how ta e 
pln things fr’ non-technical radio enthusfas 
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‘Service 
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sie ae 
ie ee 
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CURLING “STONES” FROM BRAKE DRUMS 


HE ancient game of ice curling is rapidly 
gaining popularity as a winter sport, TE 
pili exe fr the sald “tones” 
wut this can be reduced to a nominal sum by 
making them from old auto brake drums, 
‘The game may be played on any reasonably 
large expanse of smooth ice. The rules and 
regulation layout for a curling tink can be 
found in athletic handbooks. Curling can be 
Dracticed, however, simply by laying out a 
rele 100 ft in diameter with a ning 4 ft in 
‘ameter in the center, A piece of heavy cord 
land two spikes will serve’ as a compass. The 


object of the same is to stand outside the 
large circle and slide the heavy stones along 
the ice in am attempt to place them inside the 
it cree. 

Oid auto brake drums may be obtained at 
any junk yard. Select four or six of similar 
fatter. ‘Those having a ralled edge are to 
be preferred. A piece of ¥-in. pipe, 10 in, 
Jong, with threads on one’end, is hammered 
‘at to within 2¥4-in. of the threaded end and 
Sent at a right anzle, as shown in the draw- 
ing. Then drill the attened section to cor- 


respond with two holes in the brake drum, 
Fasten this to the drum with carriage bolts 


‘bow. Now tighten this assembly 
‘bent. piece 

‘A “stone” made in this way will weigh 
from $ to 10 1b. depending upon the drum 
used, If you prefer a heavier Stone, connect 
the bolts extending inside the drum with a 


ord Detwes 


Joop of wire, about No. 10 gauge, and pour 
fal ot Conente The, wire wil hold he 
‘concrete in place, ‘Smooth the concrete 

‘with the Lop where it comes through the holes 
in the drum, 

Using heavy cord or light rope, wrap the 
handle between the elbow and the cap, and 
secure the ends by looping back under the 
‘wrapping. Shellac’ the ‘wrapped handle and 
paint half of the stones you make red and 
the other half black. 

Each contestant throws two of three stones, 
and the score is counted before the opponent 
throws, “If the stone stops inside the small 
circe, it counts five points, One touching or 
Stopping ‘on the line counts one point, ‘The 
int contestant to obtain 100 points is the 
winner —V, B. Jackson. 
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Ingram's Shaving Cream has in it three special ingredients, put 
there especially to do these three helpful things for shavers — 
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ILL PUT THAT 
DRAWER PULL 


MAKE PERMANENT 


FURNITURE 


REPAIRS with PLASTIC WOOD 


Anyone can do a ship-shape job of repair- 
Ing. duicklyloose drawer pall broken 
chir, loose eastern holes int woo nick, 
racks, screw hea, ete-~with this wonder 
falnew discovery called Plastic Wood. Tels 
stl od Inca tha aden a ean 

ott putty—yee when dry ie f a0 a0 
and Tasting “an real" wood. Te's wonderful 


INSIST ON THE GENUINE 


For permanent, expert-lookin 
use gentine Plastic Wood—whiel 
the properties of wood except grain-ad- 

ne, glass, plaster or 


heres to wool, met 
is and screws. and 

inded, turned on a 

lathe without splitting, eracking or crum- 
ng ean be pine Yarishedr eer 
fectly —is waterproof, weatherproot. 


"pone WOOD IS IDEAL FOR— 


Filling eracks along baseboard, deain- 
board, ta Hoors: filling old-nail and screw 
holes; repairing damaged toilet seats filling 
holes around pipes or wiring; reacting loose 
Ihachrooma fixtures in plaster or tie Bling 
eracky in ‘porsainy cement or 
fatching automobile to 

fotted wood; 

ete ete, 

Plastic Wood 
comes. in. 28e 
tubes, 38ecans 
nS colors 
at paint, hard- 
ware and vari- 
try stores. The 
RS. Boyle Co. 

innati, Ohio. 


ASTIC WOOD 
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(COFFEE TABLE 


A COBBLER’S BENCH DESIGN 
WITH REMOVABLE TRAY 
By Donald A, Price 


HE typical cobbler's bench 
this coffee 


serving tray, 
bench, the tray is kept in position 
by' pews which ft in holes in the 
bench top near each corner. With 
the tray in place, the piece would 


also serve as a coavenient and un- 
‘Usually decorative smoking stand 
When the tray is removed, a sturdy 
Bench remains, 

The square, tapered legs are 
turned, atthe’ upper ‘ends, which 
pass through the seat or top. The 
Angle given on the drawings for 


noted; is taken on line A-A, 
Is at 48 deg. to the edges of the seat. Bore 
all the holes with a Jig in order to get the 
legs at exactly the same slant. Use sand- pected to have oceurred over 4 period of 
paper wrapped around a 1i4-in, diameter years 

od to shape each bole slightly elliptical at” “The design calls for the use of maple. Fin- 
the top in the direction the wedge tends to ish to match any other Early American fur- 
spread’ the wood. niture you may have, 


Round all corners and sharp elie taking 
the most ‘off wherever wear would’ be ex 


n ‘ 
“ 
x ome 
nope at 
& 
rar 
Deiat of ray Corner 
vert Pa ot 
meats +" sauaaes 


eG Near. 
Tach cM 
Op rnay ett 
FING I HOLES 
nee TOP 
TO LOCATE TRAY 


2 [7] Meo 
Peos 


ypical Partition 
Joint 


Section AR 
1450 
Working drawings 


SOFT-JAWED TWEEZERS 


Wate making small blocks from balsa 
wood for the lifeboat tackle of the PorcLax 
Science Mosrunny destroyer model Preston, 
Thit upon the idea of gluing two pieces of 
very soft balsa inside the jaws of a pair of 
Tive-and-ten-cent-store tweezers, With this 
tool, small balsa parts may be held firmly with 
out ‘being ‘out of shape or otherwise 
wmared.—Haror Har Kear. 


at keep the tray in place on the bench top 


— a 


VA yeeczens 
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MODEL RAILWAY SCENERY 
BUILT UP WITH PAPER 


FIRST, REAL 
LOCOMOTIVE 


WHISTLE 


ery of exrdbostd and crumpled 
lover a wooden framework 


ts hillsides, and 
1 model railway 


may be cheaply and easly constructed by ap- 
plying cardboard. and crumpled newspapers 


ONA 
{MODEL TRAIN 


frame, either fastened 

Iy in place or made removable for acco to 
the tack within the tunnel, ‘This. should 
be of the general outline and size desired, 
as at A in the sketch below. Next, cover this 
frame with cardboard, tacked on ss shown 
at B. Pieces of dncarded box old cartons, 
‘or anything will do because this will all be 
covered. 

Mix tp a good supply of wall-paper paste 
cor ordinary flour-and-water paste Cleat off 
the top of the workbench or an old table, and 
have a pile of old newspapers at and 

‘Open ‘out a newspaper on the table and 
cover it with paste. On this lay another sheet 
fof newspaper and coat it with paste, Con 
tinue i ths way unt you have four 
hetes of paper, the topo the lst sheet 
{ng also, covered with paste. ‘Take these 

| bry mich by now wal be aie St dd 
Spply"'them to the hill with the: pasts side 
lnk. Crumble them up here ua pat them 
down there til the desired shape Is attained, 
me Cin ah : 

When dry, in about two days, paint in 
mays and “Grown, with a. ile. re 
Places, and you will Nave ail that 
Drise you with is strength, lightness 
Eellent appearance. There will be. no 
the mess and unsightly cracking that accom 
panies the usual method of building scenery 
‘ith plaster, “An appropriate, senic back 
round may be painted to match as shown in 
the photo above —Cronc G 


[ee comestionel withthe greatest ochievement 
in model tains —o real locomotive while! 

| Prete tiny button and the locomotive pipes 
tong, loud blast. Or short, sharpy shill 


‘The frame is 6 roughly with old 


cardboard, then eked newepapess 


NEXT MONTH | 
A Mbdel of the Yacht 


plans will appear in the January isue 
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ie hase ice 
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FUN WITH COMICAL ANIMAL PUPPETS 


(Continued from page 67) 


ith a toothpick oe other pointed tool will 
Insure the knots’ holding 


loor of the stage, preferably about 10 in. 
apart, otherwise they will bob about when 
the ball is worked. “They can also be fixed 
to-two cones from which the tops have been 
cut.” If thee are ‘weighted with ‘sand or 
Stones, they will hokd their places. You have 
Seen similar stands at the circus. Painted in 
ay colors, they will enliven the act. 

‘Of course, “the manipulation must be 
practiced by the operator before he attempts 
{fo give a performance before an audience 
‘Slow smooth movements should be striven 
for. Pauses are effective and give contrast. 

‘The lion requires a three-piece body, head, 


tail, two-piece forelegs, ancl one-piece hind legs. 
Arrowheads are cut where indicated on the 


through a slit in the body; the 
Usrough a slit in the neck. The body should 
first be sewed where indicated, then the le 
Inserted in ality cat in the body, and the 
tail joined in the same manner. Before at- 
taching head to body, sew the nose and two 
jaw pleces together, tack back the ears and 
ye triangles, and sew or glue hair where 
to go, "Stu the body lovey and stp 
spools in both the head and the body. Wit 


ee 


‘The elephant te cut 
from “a dork ey 
ie 


ward 
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4 large needle, pass a SO-in.lenath of carpet 
thread through rubber and spool for fasten 
ing. to the controler. 

"The controller for the lion or any four- 
footed animal may consist of @ main stick 
about 114 in, wide and the length of anima, 
fand a erosspiece 8 or 10 in. long. The cross 
ick is fasten 1 in. from one end of 
the main stick. Drill two holes in the front 
comers of the’ main stick, two more at the 
edges, about 214 in, back, and two others 
344 i. from the front end.’ The latter are 10 

ld 'the rubber thong beneath which the 
Nad ied when manipulating the pee 
pet and by which the puppet is hung wt 
fot,im use. Drill another hole in the middle 

und two more 2¥% in. from this 


imple of wooden construction—a frog 
‘also given for those who wish to at 
Tempt that "more dificult typeof animal 
Puppet. 


In following articles Mrs. Drake will tell 
how te make heads and bodies Jor mario- 
etter of stondard types teith which complete 
‘hows may be given: 


t 


onl fen the body and legs 
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Double Your Enjoyment 
of this Magazine 


‘sal POPULAR 


io! SCIENCE” 


in full color at your 
favorite theatre 


EAD your POPULAR SCIENCE MONTHLY from cover to cover. 
Squeeze every bit of information and pleasure out of it. Then catch 
“Popular Science” at your neighborhood movie, You'll find your 

interest in science quickened as it has never been before, 


In this new series of Paramount “shorts”, the marvels of science become 
vivid realities. They live before you on the screen with movement, color 
and sound, You actually see and hear the things which heretofore you 
could only read about. 


‘Thousands of people—men and women, readers of POPULAR SCIENCE, 
MONTHLY and others—have been stirred by the technique of Carlisle 
& Fairbanks in presenting this most absorbing of subjects. They have 
done more than simply animate the ever-progressing story of science; 

_ they have made it highly personal to you and all the rest of us. 


‘Two releases of “Popular Science” are already showing. A third will be 
| ready shortly. Watch for them. 


| Prodaced in Cisecolor by Carlisle & Fairbanks with the 
‘co-operation of the editors of Popelar Science Monthly 
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More metal con be removed by using 
the down-feed than the crosi-feed of 
aroce grinder, and the shee! will stand 
up longer. 


SPECIAL HAMMERS FOR 
DECORATING METAL 


‘HE surface of wrought iron, band iron, 


and heavy sheet steel is easly’ enriched 
by a method that may be called “texture 
hhammering.” The haramer has small grooves 


Ga in the face, thee Teave pattern om the 
metal. After being hammeredy the metal is 
rubbed with emery cloth. 

Before the hammer face can be cut, the 
head must be annealed by heating it to a red 
heat and. allowing it to cool very slowly 
Burying it in ashes is a good way to insure | 
slow cooling. Any desired design can then 
bbe cut with a cold chisel or with bollow 
Punches. ‘The head may be taken to a ma- 
thine shop to be expertly heat-treated 10 re- 
store the original temper—R. W. W: 
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(Continued from page 61) 


two moldinss from end to end of the hull; 
they are a full 1/16 by a bare 1/16 in. The up- 
per one finishes at the quarters, and the lower 
fone oes around the stern. Strip wood is the 
best for the moldings, but a prece of spline, 
celluloid or fiber is easier to apply at stern. | 
‘Along’ the edge of the deck is a covering 
board §/32 in. wide by 1/10 thick. This goes 
right around and extends 1/32 beyond the 
fll Te cam readily be steamed to shape at the 
bow, but it easier to cut a piece to shape at 
the ster. All around, along the middle of this, 


isa chock by 1/10 in 
Tesaves trouble to mark in the deck planks 
before patting these pieces on. Plank marks 


1/10 in, apart look well. The deck should then 

| bbe given a coat of clear lacquer. 
“The size, shape and positions of the chan- 
nels are shown on the deck plan, and also_on 
the rigging plans to be published later. ‘The 


notches are fr the chain plats. To both 
per and Tower channel 
Same angles as the 

"The toro hawse holes at each side 
anchor eables are bored as if to lead to the 
fecond deck. They rust be carefully. made 
but need not be deep. To form the lips of 
the pipes, 1 put oiled sticks ia the oles and 
but the rims up with plastic material. They 
will be red inside, 

“The three oblong mooring ports at each 
side lead to the second deck: 1 merely indi- 
‘ated them with light. V-cuts, 

Tt would seem as if the ship ought to have 


2 number of las port lights, but I have 
found no indication or mention of them. 

‘A hole 11/32 in. in diameter must be very 
carefully bored for the bowsprit. Start with 


small dei 
‘watching all the time that its vertical and 
Horizontal angles are true, It should go in 
fully 154 in 
‘The rudder is hung in the usual way, with 
pintles and gudgeons. These can be made as 
Shown in the detail, where I also show what 
makes an easier and neater job, with simple 
i the 
‘The rudderpost must goa little way 
into the stern. ‘The rudder also has preventer 
chains running from an eyebolt above the 
water Hine to bolts in the counter on either 


pd gradually increase the size, 


Side. This assembly had better be laid to one 
Side until later 

‘The Great Republic was sheathed in yellow 
metal (which looks like brass) up to the 25- 
ft. water line. The hull can be painted to 
represent verdigristarnished brass, or very 
thin sheet brass ean be klued on —001 oF £0: 
in. sheet brass is suitable. To get the pieces so 
tat they would ft property, [pinned a piece 
of tracing paper along the Keel to rest smooth- 
ly on the hull and marked from the keel to line 
1; another strip from a to by and a third from 
Btw ¢. 1 cut the brass to these shapes; they 
may then be glued on without wrinkles, With 
a litde sprocket wheel used like a. marking 
whee, I indicated the nail heads of the plates 
‘on the inner sueface (C" fase 28) 
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‘of the brass. The actual plates were 14 by 48 
in, but T marked them sg by 24 in—about 
double size—to save confusion. I found casein 


Kel and then bent a stp to cover the heel and 
stem; here brass is fastened to brass, so 1 
wed ‘cellulose cement. Brass is always sold 
coated with grease, which must be washed of 

‘Atthe stern there isa gilded eagle. This can 

| be carved oF molded with geso or other plastic 

| material. This and the figurehead are’ gold 
‘The shield has white stars on blue, and red 
and white stripes below. ‘The letters on. the 
‘bow and stern are white 

All of the hull from the water line to the 
covering board is black. ‘The latter and the 
hocks fying along it ob top, are white 

"The catheads are square balks of timber 
with three sheaves in the end for the catfal, 
On the fore side are three eyebolts, and abaft 
isan arrangement for slipping the ring stopper 
‘of the anchor, the standing end of which goes 
to a bolt under the cathead. ‘The chock, but 
sot the covering board, will be cut through 
0 the cathesd lies nearly horizontal, On the 
fends can be painted or carved a cat's head. 

"At the quarters there are bumkins to 
spread the mizzen braces, 

‘On the stem are two straps for the bob- 
stays to shackle to, These are strips of sheet 
metal, riveted through the stem with pins, 
‘ith theie extending loops fled a bit smaller. 

At about 2 in. abaft the eatheads, the bull 

is padded out by the anchor linings, for the 
flukes of the anchors to slide on. Wood ean be 
‘cut fo ft, but plastic material is easier to use 

Now comes the job of strapping and fixing 


tmain-, and mizzenmasts six 3/16in. dead 


eves are needed: for the cap and topmast 
hckstays four of the same size; for the top- 
gallant two of Y4-in, and for the royal 
fone of 3/s2-in, The skysail backstays hitch 
to eyebolts in the channels, 

A’ehain plate (bar) may be made from 
No. 20 soft bras wire. Hammer it slightly 


rest of the wire, but spread the lower end 25 
much a posibie. (C 
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‘The figurehead of the Great Republic stil 
a'this drawing fe im 4 phote of 1 


1 make a deadeye strap of No, 52 wire soldered 
othe houk mentioned with enough slack to 
ch into the slots of the chanel. 
1 put this assembly in positon. mark where 
the mils will go, and drill the chain plate 
n sip of the waste 
rail i im place. When on 
measured and cut, the 0 
mate, but, tending aft, each is a 
‘spanker-mast deadeyes are 5 
four bé- and (wo ¥/12-in, on each side. The 
chain plates here are shorter. ‘To hold all the 
‘chain plates in-position and give the right 
ish, thin strips of brass are nailed to the 
‘edges’ of the chanel, starting on their ends 
Nest month—the deck tings 


List of Materials 


you so much fun—no other sled will put 
You out #0 far in front! You know it! 
can get it every day that the ‘They'll see itt 

the ground with « Flexible Flyer Sled? —steanwhile, write usor ask your dealer fora 
‘Want to lead the gang down the bill MINIATURE MODEL 
of the Airline Eagle. This latest and great- 


Een bw 


Slomhione cn) fest Flexible Flyer is the feature sled of the 
“Mates Yyear- It's streamlined for beauty, speed and 


you let the family in om the secret of fafety and with this model you can show 
what you want for Christmas right mow! the folk 


Take Mother and Dad into the stores, 
Show them the new Airline Eagle and the 
PP ai | twelve other Flexible Flyer models. Point 
| out the Super Steering feature; the grooved 
‘pon-akid runners —the allesteel front a 
special bumper, No other sled will give 


usine 


just how it works. Get 
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S. L. ALLEN & COMPANY, Ine. 
: 443 Glenwood Ave, Philadelphia, Pa. 
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Build a scale model, 2 feet long, 
of the H. M.S. BOUNTY and win 
one of these grand cash awards. 


{ st Prise 


$500 


2nd Prize 


$300 


Sed 
Prive 


$200 
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HOME WORKSHOP CLUBS 
Continued from pase 85) 


a statement of the club history and purposes, 
‘The advantages of membership in the club 
were listed a8 follows: “The cub affords a 
mnetting place for the exchange of ideas. Tt 
conducts’ helpful programs and demonstra 
tons of correct procedure in the use of hand 
and machine tools, Members make toys for 
distribution to children of needy parents at 
Christmas time. ‘The club maintains a de- 
partment for barter and exchanze of tools, 
machinery, materials, etc. It provides op- 
portunities to visit shops of {ts members, 
from which ideas may be obtained for im- 
‘proving one’s own shop. AL one meeting an 
expert from a tool company ‘may demon- 
Strate how to care for and sharpen tools. At 
‘another ‘meeting a member may give in- 
Struction in wood carving, furniture con 
Struction, or” the “use of woodworking 

othe lub, which has been 


Guild for more than a year, draws its mem: 
ership from an area extending to. Laure, 
Md, twenty miles from Washington. 

Wood-Ridge (N.J.) Homeworkihop Club 
Welltattended meetings have marked the re- 
newal of fall activities. A trip by the mem- 
bers of the club was made to the plant of 
Ae deals ‘ences and home ‘workshop 
‘materials, ‘Many rare woods were display 
‘well as several elaborately inlaid plctures, 
In ‘discussing this type of work and the 
article about it in a recent ise (P. 8, M. 
Oct. "35, p. 61), G. N. Schalk, the club, 
secretary, was able {0 suggest several useful 
Kinks ‘he bas developed. in doing. similar 
work himself. To clean off the rubber cement 
after attaching the picture to the core, he 
has made a tool by removing the metal 
flanges from six oF eight circular erasers and 
‘mounting them on a thin bolt. They are 
lamped scary witha washer and mt, and 
the end of the placed i the chuck of 
4 drill pressor lathe. ‘The picture is quickly 
leaned by. passing it over the revolving 
frasers. In the actual sawing of the pad of 
Veneers with an 008-in. blade, the blade 
ftuldes are ot used and, of course, a slow 
Speed is necessary, but in addition Mfr. Schalk 
finds it best if the hands do not touch or 
rest on the saw table. A firm but gentle 
Pressure of the finger tips alone enables the 
Blade to keep itself straishe 

Topetu. (Kans.) Homeworkshop Club 
‘Toys are being made for the Shawnee County 
Parental Home... . The club was well rep 
resented, along ‘with other Kansas home 
Workshop organizations, at the Kansas Free 
Fair. “Lop” Carlson was chairman of the 
exhibit committee of the joint home work: 
shop clubs... Clyde F. Cook, president, 
has announced the receipt of a $25 con- 
tribution from 2 member towards the Junior 
Topeka Homeworkshop Club. The 
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“You can eaily fasten a loos rang fora tie 
Mik HOLDERaS smal metal ronged sets 
That eemy arp both rung and wochee Merely 
emove fim. nse HOLDEM, and drive 
mg back Nig. witling. Also for mop, malet 
er ether handles, and any down: Potente 


po Yous a== 


with all the trade you ean 

attend to? Then become 2 foot 

nd in a few weeks earn bis Income 

fees—not medial nor ehitopody~—easy te 
‘raining, no further capital needed, no goods 

to uy, no agency, Established 1808, ddresr 


photography class is meeting regulaily 
Facet sts of the cab. ces bili, 
which is a mimeographed booklet publi 
‘once a month, have had illustrated covers 
land alo ‘have’ contained working drawings 
for several toys. 

Three River! Homesorkshop Club, Three 
River, P,Q. Canada. The one-member 
exhibition ‘held’ each month continues to be 
fan interesting feature of the club programs. 
Maurice Richard recently exhibited a child's 
costumer made from a Porciax Scaxce 
Moun blueprint; Albert Ricard, a mini- 
ature grandfather clock with a special nish 
which he originated; J. Heart Dube, a 
Imagazine basket and & series of Singer Tings 
made as described in the March, 1935, issue 
of Porttar Setexce Moxriiy, pase 63; 
and Armand Bourassa, a governor of the 
lub, a mirror with special plastic decors 
tions. “Mr. Bourassa gave a ‘demonstration 
fon how the decorations were applied 
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ud of yourself 
Saar sects septal tn 
nsek of carving these quaint 
‘wooden figures. ‘The SEipper 
Sem Whiting Kiecontaine 
step-byatep instruct 
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rly $130 and the compl 
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| TWO MODERN LAMPS 


the two squares and the socket together by 
means of two bolls and nuts. It is ad 
‘visable to countersink the holes on the under 
side of ‘the larger plate so that the bolt 
hheads'dlo. not protrude. 

"The four smaller squares of sheet material 
not only serve as decorative legs but, by 
Titing the larger squares off the table, enable 
the lamp cord to be drawn away towards 
te sure of current They shouldbe a 
tached to the underside of the largest square 
section so that each protrudes} in. on 
tither side of its comer. ‘This can be ac 
complished by drilling two, holes entirely 
‘through each small square and party theough 
corresponding positions inthe. unders 
the largest square, 
fide of the ‘holes in the small squares and 
Insert small, short, fatheaded screws. These 
will cut their own threads, but care should 
be exercised not to force the screws to the 
point of splitting the material. If a screw 
Fam, withdraw it and either redrill or rear 

| the hole to a slightly larger diameter 

"The upright column of the lamp is formed 

from a Tin, length of the cylinder casting 
Since this was originally more than 8 fa, In 
levigth, it must be (Contin 


‘The ound top plate for the table lamp and 
fad plates fer the 
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{STOP ALL MEN PUTTING -7 
R ANTI-FREEZE IN DIRTY 
- RADIATORS- 


‘TOUCH TYPING 


at home this month! 
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SEND NO MONEY 
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FOR DETAILS 
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RADIATORS CLEAN—NON-CAUSTIC 
The Christmas Gift for Every Boy 


WHOLESALE PRICES 
TO THE HOME-SET 
CONSTRUCTORS 
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IERICAN POWER TOOL CORP., 80.S-1th Ave, New York, MY. 
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TWO MODERN LAMPS 


(Continued from page 09) 
cut to size on a band saw or with 2 hack 
Saw. The shallow decorative turnings are 
then applied to the elyinder, and a number 
of holes drilled near the top and bottom to 
provide suficient ventilation to carry off the 
Feat of the balb that will be placed within 
the cylinder. To simplify turning and pre- 
vent cracking, turn a softwood mandrd to 
a diameter sufficient to let the tube slip 
over it with a snug ft. You will find that 
fast-resin cylinders have a. slight taper— 
three or four thowsandths of an inch over 
their entire length. To allow for this, you 
‘may find it advisable to paste one thickness 
fof paper over the mandrel at the end near 
the headstock of your lathe 

‘In the lamp shown, three grooves about 34 
Jn. deep were turned at Y-in. intervals at 
the top and bottom of the cylinder. Four 


Cutting the opening in the dest 
fod naw A Cieslae saw aloo 


te ned 


holes, 90 deg. apart, were then drilled through 
the tube between the first and. second 
grooves, each being 3/16 in. in. diameter, 
Similar’ holes. were drilled in’ corresponding 
positions at the bottom of the tube. Any 
hhumber of variations of this design maybe 
made. The important thing is to avoid cut- 
ting too deeply into the cylinder and thereby 
‘weakening or fracturing it 

“The last piece to make is the cap plate at 
the top of the upright column. ‘This con- 
sists ofa circle jig-sawed from sheet material 
and cutaway in its center to permit. the 
upper socket to protrude. Two stall, holes 
should be drilled in. from the edie at 
‘oppasite sides of this dik, and corresponding 
holes in the top end of the cylinder. 


as 


Crosman 


eens 
MEATWE MODEL CO. FTE i, Ban RY. 


‘Small ‘brase foundhead may be 
sed to attach this piece to the cylinder of, 
if the holes are countersunk, fathead screws 
can be placed so that the ‘heads are flush 
With the top surface of the material, Two 
ther holes should be deilled partly through 
this top plate from the underside so. that 
bolts can’ anchor the socket just. below 
the plate 

‘After all pieces have been cut to exact 
size, but before assembling, each piece should 
be polished. Rough saw cuts’ should be 
finished off on a stnding belt or with sand 
paper. The edge of the top plate shoul 
{ikewise be rounded by sanding. The actual 
Polishing consists of two steps: First, 
igh -speed ‘muslin disk bulfing wheel is used 
with a misture of pumice and water af 
‘mud-like consistency as polishing agent. This 
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TWO MODERN LAMPS 


by a waxing with either Tripoli wax or a 
good grade of plain, clear floor wax, using 
a clean high-speed "wheel. Finally, ‘a dry 
bbuting will bring out the highest degree of 
polish 

Tn witing, the sockets should be connected 
in paralldh’ so" that both lamps will light 

‘The cylinder will be found true enough 
and heavy enough to support the upper bulb 

lamp while merely resting on the base. 
Tf, however, the lamp will be in a. position 
subject to vibration or ‘much handling, dell 
{two holes up through the base and into the 
battom of the eylinder and insert either small 
bids or plain, wooden toothpicks. These will 
provide suficient hold ‘while enabling the 
fylinder {o be removed when it is desired £0 
change the inner bulb, 

The desk lamp, it most respects, is made 
in the same manner as the table lamp, The 
main section of the base consists of a plece 

aby 84 ia. This bs 
ms, each 334 by 
444 in. These are mounted, with the usual 
dliled. holes and. selftapping. screws, flush 
With the ends of the main plate, so that a 
Hin. space exits between the two. smaller 
plates, Six additional pieces, each "34 by 314 
In. are used, thee on each side, to buttrest 
the vertical’ plates that support the 
carrying secon above. ‘These buttrestes 
fare attached to the main base by means of 
crews rising from countersunk holes ia the 
base’ plate 

"Two vertical supports are cut from 
material, each 344 in, wide and 754 in. long. 
Notches'3 in, square are sawed out of the 
corners of the upper end of these plates with 
av hack save 

‘The cylinder used in this lamp has a 
longitudinal section cut” away to pas. the 
light downward, ‘The exact width’ of this 
section ill 
te, it bel 
Wide enough to insert the bulbs after’ the 
lamp ‘has ‘been’ completely assembled. In 
this instance the savy euls were made 256 in 
apart, ‘To heighten the appearance of 
roundness when the lamp is finished, these 

cuts are made paral to each other, so 

that as litte as possible of the materia is 

‘cut away to provide entrance for the bulbs 

If you have a large band saw, cut the tube 

in an upended postion. If not, use a circular 

Saw, preferably hollow ground, and make 

the ‘cut slowly to avoid ‘overheating 

"The section that has been cut away, if 
flattened on its bottom on a sanding belt and 
palshed, will form & neat pencll and. pen 
| tay, as ltustrated. } 
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SOUTH BEND 
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PRECISION LATHE 


30 DAY TRIAL: Send down payment for 20 
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SOUTH BEND LATHE WORKS 
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SHOP DROPLIGHT SLIDES 
ON SWINGING TRACK 
CONVENIENT method of adjusting 


the droplight over a lathe or other ma- 
‘chine & to attach two or more small pulleys 
to the extension cord in such a way that the 
lamp may be moved along a small rod, beat 
into a triangular shape and extending about 


‘The droplight may be moved to any postion 
| ce'tse'reu.tnich may be mwung to iter sige 


4 ft, from the wall of the shop. The ends 
Of the rod are flattened and dried to take 
4 short bolt, which holds them to a short 
Section of angle iron, bolted into the wall. 
AA short coiled spring on this bolt stiffens the 
action of the track rod—Josern C, Covtx, 
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The next operation calls for cutting 


grooves, each $4 in. wide and % in. apart, 
| either side of ‘the opened portion of 
tube. ‘These grooves should extend back to 
the widest point of the tube. Make the cuts 
fon a band sav, if available, holding the tube 
steady against 'a wooden block. If carefully 
made, the waste pieces will break away eas 
under alight finger pressure. Finally, fi 
these grooves so that they exactly fit the two 
vertical plates, cutting back, where necessary, 
with a fle. You will ind that the plates are 
bout a thousandth of an inch thicker on 
‘oe side than Uhe oter (all resins most be 
cast with a slight taper), so that one side 
‘ill need slightly more filing than the other. 
ee 
be attained, and no cementing or other means 
of attachment, will be required. Under no 
Circimstances force the fat uprights into the 
‘rrooves of the center partition will crack. 

‘The last two pieces needed are two. jis 

saved cular pats, 35 in in ameter, 
lose up the ends of the tube. Thee are 

Sttached by. means of small roundbeaded 

‘brass screws inserted into drilled holes, 

After polishing all pieces and assembling 
the base’ as, previously described, drill the 
‘ecessary holes and attach two small sockets 
of standard type to the upright plates so 
that each socket will be in the exact center 
‘of the tube when the plate is put into postion 
When the sockets are attached and. wired, 
fit the upright plates into position and then 
attach them to the base by means of screws 
se. urmard through countenunk toes in the 


fr even four screws, spaced evenly. 


ld like to sce more articles om 
Plastics published in this mag- 
leate send a post card to the Home 
»@ Department. 


If you 
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BIG SPECIALS FOR XMAS 


All welLknown goods, needing no description; 
brand new. with regular factory guarant 


HOW TO CONVERT AFILE | GEA AB IRC 
DNS Yo Grleseui\(cB oxi ta AND SAVE THE REPAIR MONEY 


Typical repairs that cam 
be “made | perfectly sith 
Smooth-On:—Stopping 
ieaks in steam, water, 2s, 
oll or stove pipes; mending 
tracks, breaks or leaks in 
furnaces and boilers, radia. 
tors, tanks, sinks, pots and 
pails; making loose handles 
Usht’om umbrellas, knives, 
hammers, brushes, drawers 
cles tightening loose sews, 
hhooks, locks, door knobs, 


‘The knife and what it was made from—an old | On the Autor 


fie, bite of leather, and a scrap of brass | Making cracked water jack~ fen 
Een 
ine vos nanan paacics | Soeaee ee 
Zee | kal 
Tay eas 


‘hunting knife shown above was hose connections, 
‘2 worn-out 10-in, mill fil, 10 cents worth of | sas tank and gas, oil and 
Scrap sole leather from a shoe repair shop,and | exhaust lines; making a 
' piece of scrap brase 114 in, in diameter. The | fume-proof joint between 
latter was picked up at 9 junk yard for 7 cents, | exhaust pipe and tonneau 

Place the file in a forge or bury it in a | beater; “tightening loose 


Aeyepieay Senet it i Lt vin 4%. | roaring. bed of live coals. ina furnace or | headlight posts; keeping 


‘Move and bring to a white heat. Remove | frease cups, hub caps, and 
and let cool gradually. I have found that | Puts from loosening’ and 
this will leave just the right temper for the | falling off etc, 
blade of the knife. 
Now place the file in the vise with 5 in. | Practically every house Leaky Tanke 
‘above the jaws, and brea ‘even with | holder spends at least $10.00 
the top of the vise by tapping cautiously | to $50.00 each year and 
with a hammer. Grind the file down to | many spend several times 
shape on a coarse wheel as shown it ‘that much on the above and 
drawings, and finish on a fine wheel, ‘other simple repairs that can 
‘Rot put & knife edge on the blade tnt be made quickly, easily and Beg 
whole is completed. Thread the end 0 ‘well with Smooth-On No.1 5 
tang as indicated. Stove Pips 
‘Shape the ferrules on a lathe or by srind- | With a can of Smooth- 
‘ng, Anneal the front ferrule by heating to | On you can save this money 
a cherry red and phinging it into cold water, | in your own home—and 
‘Then drill a Hé-in. hole through the center. | doing similar repair wor 


Tes ia ter deewoeet acne: | eresione tae est 
Ie 


flat so that will ip ito place on the tang- | money 
‘Cut the sole leather into approximate sizes 
Dil oe toch tes thous the eeters and |" No sil i required to 
wr tnt, | slip them onto the tans. Drill and tap the | make ‘repairs “and the 
magma or gic | end ferrule, and screw Amount of Smooth-On wed OW Leake 
rarobeater ERAS | it tightly om the end ‘on any one job seldom costs more than a 
ot the ‘shat, which few cents 
Be Popular Ha “previoy "bon 
Tet the knife stand 
for a few days until 
the Teather bas thor- 
‘oughly shrunk; thea 
oso turn up the end fer 
emission Cavan rule as tightly as pos- 
‘ziaty hong a.m | sible, Finish grinding 
te Wok the handle 10. shap 
polish the whe with 
Fine emery paper, and 
butt ona busine whee. 
Shellac the leather on 
the handle, and grind 
the Knife sharp.— Method of Bresking 
Dies Heremssox. Bie “inn vioe 


To set perfect results, 
write (0 us for and use 
the Smooth-On "Repair 
Book 


Get the booklet from us 


‘Gus yates WHAT CAN YOU DO 
lems steric» WITH ONE INCH? 
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IN FULL COLORS 
Page after page shows new streamline 
trains, new powerful steamtype loco- 


motives—rubber sleepers for 
operation, etc. All American Flyers 
are ready to run, with transformers 
‘included. 28 years’ experience build- 
ing over 8,000,000 trains is your 
assurance of dependable perform- | 
ance, Select your fun-making auto- 
matic signals, stations, bridges, etc. 
ELECTRIC TRAINS — $4.50. up. 
Dads, too, make railroading a hobby. 
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Uotiom chair im 
wire pieces and a cardboard 


‘rom hee 


of the arms and is very important 

‘The chair with the round seat is quickly 
made by bending piece of ‘wire around 
8 round object for one and a quarter turns 
find bending the ends downward to form the 
front legs. The back of the chair and the 
back legs are bent from one piece and sold 
cred in-place. “Then the decorative ring is 
Added. ‘The seats for all of the chairs as wel 
as the table tops are made from cardboard. 

For the larger pieces such as tables, a 
‘more rigid construction may' be necessiry, 
Heavier wire may be used, but a more orna- 
mental method is (o grip one end of two oF 
three wires in the vise and twist them into 
a single bar with a hand drill or a car 
Denter’s brace.” The three-legzed table thus 
‘Constructed withstood a load of $1 Ib, before 
‘one leg. buckled. 

‘While any of this furniture can be finished 
bby painting, it was found that paint not 
conly emphasized the slight irregularity of the 
wires, but also required several carefully ap- 
plied ‘coats to finish each piece. On the con- 
trary, sealing wax covered perfectly with a 
single coat and produced lustrous finish 
that was unobtainable with paint. ‘The seal~ 
ing wax, which is the kind sold for craft- 
work, can be obtained in a large assortment 
‘of colors, including gold and silver. Simply 
heat the’ wax over small alchobol flame 
and dab a litte upon the wire to be covered 
‘Then hold the wire over the flame and let 

it 


the wax flow evenly over the surface. 
sets most immediately 

“The chair sate and table tops are finished 
by covering them with sealing wax, both top 
hd bottom. ‘They are then heated tle 
Ad stuck op the Turiture. Another method 
ito cover them with bright-colored cloth 

‘Those articles made irom twited. wire 
took well I the wire is thoroughly polished 
before iis twisted and. then lft without 
further covering except perhaps a coat of very 
{hin transparent lacquer to prevent tarmshn 
Black sealing wax makes = beastifl fnch 
for the smaller furniture 
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PERFORATED PATTERNS 
MADE ON JIG SAW 
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Look Manly 


Set 


Aimericans are proud of the in= 
rial achievement that have 
‘their brawn, courage and 
ingenuity world famous. The 
chicl disease which threatens 
that supremacy is: tuberculosis: 
Ivis the greatest cause of death 
between the ages of 15 and 15. 
Help protect Ame: 
power from this enemy 
Chasing the Christmas 
‘all year round. The seals 
9 may save your life 
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HEN it is necessary to duplicate the 
same design on a number of pieces of 
wood ‘or veneer before cutting them on the 
scroll, fig, or band saw, much time may be 
faved by’ ming pertorted stench ‘rely 
lay the stencil over the work and gently daub 
it with a cotton pad dipped in-lampblack, 
‘The design will be marked on the work in 
the form of minute dots, which are easily 
followed, If the desizns are to be filled in 
with colored enamels, you can, if necessary, 
tue dry piaments of the appropriate color 
instead of lampblack. 
‘An easy way to make the perforated stencil 
is ‘by clamping an ordinary ‘needle in the 
jaws of the scroll saw. ‘The needle should 


clear the table by about 34 i. at the highest 
point. Set the saw for slow speed, and. you 
Will find it possible to perforate a sheet of 
lightweight cardboard merely by moving it 
at a uniform speed on the table. The same 
method can be used for perforating pads of 
note paper so that the sheets may be quickly 
tora into smaller portions and for various sim 
ilar purposes—E. A. Bown. 


GRINDING HIGH-SPEED DRILLS 


Ix carxoixo high-speed drills, care should 
be taken not to overheat them. When beated, 
they should not be plunged in cold water, 
because to do this is likely to cause small 
surface cracks, which may result in serious 
damage to the drillH. J. C. 
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HOW PHOTOS ARE MADE 


(Continued from page 
to explore in other directions. Have you been |- 
EXPLORE Socine trouble wich Tiling or reicuadon? 


| That is, do your negatives have that patent 


| leather” look that every miniature-camera, 
‘user, and many large-camera fans too, dread 
uring hot weather? Examine a reticulated 
‘egative with your microscope, and you will 
find that he gelatin coating is full of tiny 
cracks or folds, formed when. it contracted 
‘oF expanded during a sudden change in tem- 
perature. “Such reticuations are, of course, 


times, no satisfactory print can be made a al. 


ANS of voiding retain dada 
Temperature of all develo 
and washing solutions the 


Boys ! YOUR MICROSCOPE SHOWS 
. 


a 


Hae 


BE 


int during processing, 30. long as trouble 
not already occurred. 

"You can have a lot of fun, and learn much | 
about photography, by examining microscop- | 
feally everything cise in your mt OF | 
hat’ of a friend. Natural-color films and | 
I Plates are objects of dazzling beauty when 

Seen at 100 dhameters or $0. Some of them 
‘exhibit a maze of colored starch grains; others 
show a fine network of colored lines. The 
‘various photographic chemicals—metol, by- 
‘droquinone, sodium sulphite, sodium carbon- 
‘Me, potassium bromide, hypo, paraphenylene- 
‘diamine, and so op—can be converted into 
beautiful objects for microscopse observation. 

‘Simply dissolve a little of the chemical in 
warm water, place a drop or two on a dean 
slide, and set it aside until the water evapo- 


Scion af'baufl sous Sach cone | EXPlore the Sky with 


Bake uo aust objets for re | A STRON-O-SET 


| field and polartzed-light examination. In 


ding "metal and parapenylene amine tar- | 95 POWER ter 
teslarly the latter Keep te solations all your peike 
Sin as much as poulble, Some persons are 599.50 sat 
tscepte to sin poring fom the hem | 3 i 
hd now, sige you tv Jere that i a 
pouible produce uma, ne-grsnednegax = 
{Rea at cn be enlaaed many ne) i 
lere's the most sensational scientific in ave begun to suspect that tl ss ly = 
Hisumest sou can owns ‘The new Gilbert | nothing very dial about doing t, why not = 
See i A bs anoeronrope wopies | away en “a 
box fall of powerful Jonas for making | "Spur 1 don’ have the equipment,” you ob- WAELDIN INC. 
Wepecthadow projector Beam | je "and photomieonric comer cnt | 1 RAYON SEET New yore 
signaler—and other exciting equipment. | HN 14 sou comider a dime excesive, for | HIGH POWERED TELESCOPE 
With n Opio Kicyoucam explore hidden | sth sean? eae eee 
yteriesof nature tnd sience—send met Gas 
eSbyiecne Feametenke camera nod: | PPPHAT i aout the cot of “pi-bo” | ENE a 
SiSand “do dosens of other exciting | L camera that can be attached to Jour ™- | 54.00 
lags: See Opeo Rit ot your wearest toy | croscope, and aned to make excelent photo- ig bese ait 


toy 
sore. Mail coupon for 32-page "Gilbert | micrographs of just about anything that can 


Fistie Magasiee’™ regula? price 236 | be potoparied wit more exberts easp- | Qing gin Fares emo 
free to frst 30,000 boys who write. | ment. ‘The photomicrographs accompanying Te a OOrEs 
thi a Were made wath och an attache | : 
THE NEW i awe ma wc ag stad | MICROSCOPES 


‘Obiain from your druesist two cylindsical | 1ets xt ro mica 
GILBERT OPTO KIT | cat Se SS | ee 
aches in diameter and four ioches long. | Iastiermer 
= beat 
(f off easily, yet will not be excessively loose. | 
. Tn bs cone of one i. cut a Be of se 
that will permit it to slip over either the up- | 
per end of the microscope tube, or the tube of 
the removable eyepiece, depending on the de- 
sign of the instrument. Tt may be necesary to 
fasten a short length of cardboard tubing aver 
the hole, so that the lid can be clamped in 
place on the microscrope. With a standard 
Sialar the fastening: Contiouad on bese 209) | 
eo, 
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ADVENTURE IN NEW W 
WITH A MICROSCOPE 


YOUR MICROSCOPE SHOWS 
HOW PHOTOS ARE MADE PROFESSIONAL TYPE 


(Contnned from pate 108) MICROSCOPES 


is simple. The ocular is pushed through the 
hole, and the Knurled ring surrounding the 
Upper Tens clamps the cardboard lid against 
the end of the tube. 

‘In the bottom of each of the two boxes, 
centered with respect to sides, cut a reetangt- 
lar opening measuring fifteen-sixteenths of an 
inch by one and three-eighths inch. This is the 

for this camera is to. we 


eer ta 

tiie oe Pore 

Recreate 
urea 


the same as many popular miniature cameras 
1nd microscope attachments. Over one of the 
‘openings cement a piece of ground lass that 
is slightly larger all'around than che opening, 
and three-eighths by one and thr 
hes being about right. Place th 
the round side down. Use ambroid cement, 
the sime as is employed for model airplane 
making, for holding the glass in place, and as- 
sembling other parts of the attachment. You 
fan obtain ground glass from a camera supply 
Sealer, or make your own by rubbing one side 
of a ples Of Mat as with 8 powdered bra: 
such as emery, mixed with water, sin 
the bottom of a sal bottle asa grind took 


scrap and ee 
fitho'at Willen 


HIS completes the focusing part of the 

ammera, Fasten the lid to the microscope 
fnvert the bor and lower it into the lid, and 
you can focus the image of the object on the 
round-glass panel or sereen, Of cours, there 
‘must be sufficient light coming through the 
microscope. A short length of exrdbourd tube, 
fin inch or 30 in diameter and about the same 
Tength, can be set on the plas to make the 
Image sharper by keeping out side Tight, i de~ 
sited: 

"The other cylindrical box isthe film holder, 
Lay a piece of thir 
film about one and three-quarters inches Tong 
over the rectangular opening. and center it as e 


——— 


Wollensak Hise 


PRECISION 500X *xtos] 
one mate MICROSCOPE] 


neatly as pomible, Mark along the edges and 
Aerom one end. Remove the hm and cement 
Strips of heavy” piper or thin ‘cardboard, 
‘hone thickness ie but slshily neater than 
that of the film, along both siden Acros the | 
frarkel end, cement strip of thicker card 
Brera Then, acros the top, running from one 
side snp ta the other, cement a rectangalar 
piece of cardboard, This should be about ove 
Sind three-eighthe inches wide to match the 
length of the rectangular opening. Place itso 
that there is a arrow portion of the opening 
Viable atthe end. where the cardboaed stip 
Was fastened. Tt is not a bad fen to. cut a 
thaltow V notch in the rectangular piece at 
this point. The purpose of the opening oF V 
hotch so permit knife blade or needle to 
bre imerted for guiding the film (which has a 
tendeney to el) into. pce 

"This arrangement forms a. shallow slot 
closed. onthe upper side bythe cardboard 
Pleve, and having the rectangular opening be- 
heath it. When a piece of movie Alm i in- 
Sérted nto the alot as far a8 the cardboard 
Strip near the opposite end of the opening 
‘wl permit, and exces lm trimmed off with 
‘or, the camer lad Howe, 
Nisions must be made to keep out light until 
‘the exposure is made, ‘ae - 


‘HE upper end (bottom of original box) is 
lsc ply by presing the remains id 
over it. The other end of the box is equipped 
‘with a simple cardboard shutter, which con 
fists of a cardboard strip. moving bets 
two disks of cardboard having Uhree-quart 
Inch holes in their centers. One end of the strip 
projects through a slot in the side of the box, | 
Forming a handle. A common pin beld in place 
with ambroid cement forms a. pivot about 
{re ccs of an inc trom the Side ofthe 
suitable strips of ca ‘are placed 
so that they form stops for the movable strip, | 
and spacers be- (Continued ow pege 111) | 
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ART és necessary 
IN MODERN 
INDUSTRY 


eh 


worn orused must 
"Color and style 


arly for 
lon. The artist has become 
tn important factor in industry. 

Do you like to draw? If so, train 
our alent to serve indus. 
mo 


‘your surest road 10 


Organization, has trained many 
menand women now capable 
ing $1,000 t9 $5,000 yearly 
fe derigners and illustrators. Ite 
Home Study courses in Commercial 
Art, Illustrating and Cartooning, 
contain exclusive illustrated lessons 
by many famous artists. 
instruction by experienced men is 
the reason for ite many years of out- 
standing mccess. Courses sold on 
‘easy monthly payments. 
Send today for Free Book, outlining 
present opportunities ‘in Art, dex 
feribi training and showing 
Feproductions of students’ work: 
Je fil owe and’ mail the coupon 
low. 


FEDERAL SCHOOLS, Inc. 


12145 Federal Schools Bldg. 
Minneapolis, Minnesota 

Send me your free book explaining Federat 
SehsoP Are Training 


Occupation 


cTRI 


ELF 


Seeeere bees ere ease 


tie BLISS "sez3ic* 


Tia fanons Ave. wasnt, D.C. 


EGRRIC CAL 


MORE $5 PRIZE WINNERS | 


Thee prize wining letters in POPU: | 
LAR SCIENCE MONTHLY'S new Se- | 
crets of Success contest—"What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting, 
and inspiring to other readers. If you think 
so, put it down on paper and send it in 
‘We will pay $5 for every letter we publish, 


Contest Ruves 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
feted from the letters when’ published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
‘anonymous, if desired 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 500 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
‘ust be prepared to substantiate the truth 
of the statements. Manuscripts submitted | 
and printed become the property of this 
‘magazine, and we are not responsible for 
the return of rejected stories unless sufi- 
cient postage is provided for this purpose. 
‘Address your contribution to Success Story 
Department, Porutax Scexce Moxtntty, 
353 Fourth Avenue, New York, N. Y. 


HOME STUDY HELPED 
WEATHER THE DEPRESSION 


In checking the advertisement of a 
client, in the September issue of your 
splendid magazine, I also read your com- 
ments on home study. I am prompted to 
write not just for the prize alone, to use 
your own words (although any’ young 
fellow who's going to be married in a few 
weeks can use an extra fiver) but that 
‘whatever success I may have enjoyed to 
date may spur someone else on to bigger 
and better things. 

Tn the summer of 1927, at the age of 
16, and following my graduation from a 
two-year commercial school, I obtained 
my first and only job in an advertising 

agency. The start, was made at $5.00 a 
week and little by litte, as I became more 
familiar with the routine of the business, | 
‘my pay was increased, until at the begin- | 
ning of 1929 T was being paid $10 a week 

T thoroughly enjoyed advertising work, | 
but somehow fet that T'was making 
little progress—until quite by accident 1 
‘came across a business reply card of 2 
correspondence school, on the back of 
which was listed a number of business 
training courses, including advertising. As 
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‘Your opportwaity can never be bigpee than 
jurlon, Prepare. 
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Secrets of Success 


1 was curious to know if any such course 
could be of benefit to me, and as the card 
didn't require any postage, I filled it out 

‘Within a week's time I was enrolled in 
the complete advertising course and im- 
mediately my salary was raised $2.1 Tt 
required nearly a year's time to complete 
the course, and immediately upon receiv. 
ing my diploma, the whole business world 
was plunged into what is now referred ts 
as the worst depression in history. Our 
business was no exception, and we were 
forced to retrench in many' ways 

‘Men and women in every branch of 
industry and business were thrown out of 
work, Money. was scarce. Jobs were 
scarcer, and obtained and held énly by the 
thoroughly trained, 

‘And that is why T am thankful that 
had the good fortune to acquire a training 
in home study. ‘Through it all | as lucky 
enought not only to keep my position, but 
to enhance considerably my carlier in- 
come, and T believe the home study. was 
an invaluable aid in bringing this, about, 
And on top of this, the future for our 
agency looks brighter than it has at any 
fie in ts history —C. J, Fl, Wayne, 


FEELS SECURE IN HIS JOB 


On completing my school days, T was 
compelled to seek work to help with the 
family finances. Drifting from one job 
to another, getting nowhere, I decided to 
learn a trade. I tried collar cutting but 
it did not appeal to me. Then T started 
{nasa machinists apprentice atthe 
Watervliet Arsenal, Watervliet, N. Y. and 
it was here that T discovered what was to 
be my particular niche 

Machinery appealed to me, 1 found 
1 Wanted to know more about it, I 
wanted to design, to plan, to figure the 
strength of materials, ete. I sought advice 
‘nd was strongly urged to continue study- 
fing. in what T had now determined was 
tobe my chosen profession, 

1 enrolled as a student in. mechanical 
engineering with the ‘School 
Studying alone seemed rather difficult 
Many a time T was discouraged and was 
tempted to give up. But 1. conquered 
myself and completed the whole cours. 
In onder to. yet practical experience in 
drafting, T made a. connection with. the 

Cash Register Works as detail 
raftsman in the tool, jig. and fixture 
department. 

"The remuneration was small, but the 
experience gained more than made up for 
the meager pay. Approximately "four 
months later, the company had to reduce 
the force in the drafting department and 
because of my shop experience T was 
transferred to the toolroom. Tt was very 
much against my wishes but T had to be 
Content until T could make another con- 
nection. This T did with the engineering 
department of the Locomotive 
Company’ as. draftsman. 

Here I received more money than in 
my previous position, due to my inereas- 
ing experience and training and a year 
and ‘a half later Thad another: raise 
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Wurex people refer to the International 
Correspondence Schools as competitors of 
‘other educational agencies, they speak from 
inaccurate impression and not from estab- 
lished fact. 

Let's take a look at the typical LCS, 
student—an average of over 4,050,000 
students during the past 4o-odd years: 

He is 27 years old. He works. (Interest- 
ingly enough, you seldom see an LCS, 
student out of work.) He is married, He 
isa parent. In appearance, he is a compos 
ite of ofce and shop worker. 

He comes to ICS. because of a specific 
need for a specific kind of training. 

Recognizing his own shortcomings in 
training, and influenced by the recommen 
dations of his superiors and associates who 
know by personal experience the value of 
sparettime study under expert instruction, 


INTERNATIONAL 


CORRESPONDENCE 


hhe approaches his ILC, course with hope 
and determination. 

Where els, in view of his circumstances 
‘could he turn? This isthe place of the Inter- 
national Correspondence Schools én the 
‘American educational picture—a place 
Tronored and commended by thousands of 
‘ambitious men in hundreds of professions 
fend trades today and by educators from 
coast to coast! 

AN INVITATION 

Men who are ansious to get ahead, to earn more 
‘money, and who are willing to pay the peice in 
tard work and mcice of pleasure, are invited 
to consider this coupon and the aubject most 
vital to them. Bu mien who think some magic 
force of fortune oes ino action in ther behalf at 
the drop of a anspon without any further effort on 
ther part, shold wave her star ond our tel 
(Our invitation ist the eourageous, 
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BOX 745:H, SCRANTON, PENNA. 
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Drafting * Design 
Offers Ambitious Young Men 


thousands 
# aprtwlarcutct and balers 
femelle teres “pared tnd sae ae 
ras akipaider ~ mrering Sed 

eet comeanes — co 
‘ig cosratire fy sewer and water opus 


‘As a starting job for the man who 
to get ahead in industry, 

Drafting of 

rapid promotion than alm 

other job. The Draftsman's work 

brings him into. direct contact with 

‘all new developments 


‘Many of the highest-poid Architects, 
Engineers, Designers, and Sup 
tendents got theie start at 

ing table, where they gi 

edge and e: 


ELECTRICITY 
IN 12 WEEKS ATCOYNE 
a elise fy ae terpeyOaki| 


Soe 
a er ae B. 
SEND TODAY FOR DETAILS OF MY 


Se reomaier- 


INTERESTED IN POSITIONS IN 
AIR CONDITIONING 
Plan ELECTRIC REFRIGERATION 


Raise Giant Frogs 


START IN YOUR BACKYARD 
Big Profits Wise, MiMi! 
MARKET. Wetives sett ont $8.00 yer doen. FREE 
WAITING (ono! ents mrety ewrsiere: BOOK 


Any climate suitable. Season just starting 
WRITE for FREE frog book and complete 


details NOW: 


AMERICAN FROG CANXING COMPANY 
(Worse fret mare) 


snare Dept GMX) New Orlnan, Lenn 


Secrets of Success 


(During all this time 1 had continued to 
study in my spare time), 

‘About two and a half years later, 1 
made another change of jobs with an- 
other pay boost, going to’work for the 
State Department of Architecture. I was 
here only six months when the opportun- 
ity for which I had been waiting presented 
itself. “A_ manufacturer of machinery 
needed a factory superintendent. 1 quali- 
fied for the position and was put in 
charge of the manufacturing rice and 
coffee hulling machinery for the 
Hiller Company. It was a real job, with 
real responsiblity and areal salary that 
was advanced several times up to the 
time of the depression. 

This, of course, affected our business 
like all others and T had to take a re- 
duction, but with all that T feel secure in 
my job and on October 1, 1935 1 rounded 
‘out eleven years of service. with this 
‘company. I am gratified that I took that 
step years ago and studied in my spare 
time. Tam sure that if T had put it off 
1 would not have been able to have held 
my present. job and quite likely might 
today be listed among the millions of 
unemployed J.T, Jr., Syracuse, N, ¥, 


A PROFESSION THAT'S 
NOT OVERCROWDED 


From my own experience I believe that 
fone of the best lines of study for young 
people today is optometry. 

ere are thousands of people going 
around nearly blind for want of glasses 
for ruining their eyes with cheap trash. 
Many do not know what a boon glasses 
are until they are properly fitted. Having 
fone so long with defective eyesight they 
have become accustomed to the handicap. 

‘The writer realized this some time ago 
and took a correspondence course with 
the College of Optics. Shortly 
after my graduation, our State passed its 
‘optometry law. 1 successfully passed 
the examination and was admitted to 
practice. But being in another business— 
Jewelry I only practiced optometry: 
casionally. 

During the depression my business 
suffered so badly that I closed it out 
Fortunately T was able to make arrange: 
rents with another jewelry firm (0 open 
an optical department where I have made 
more money the past year than I did all 
the time of the depression 

1 believe there are openings in neatly 
every good sized town for one or more 
foptometrists—many more than there are 
for doctors, dentists, lawyers, etc, of 
which our colleges are turning out thou- 
sands who cannot make enough to keep 
soul and body together. T advise young 
men and women who are adapted to this 
kind of work to take up the study of 
optometry. Iam only sorry I didn't, do 
it sooner myself —CS.V., New Kensing- 
ton, Pa. 

PROTECTING MAGAZINE COVERS 

Tp youR magazines receive much han- 
dling, coat the covers with shellac so that 
they will last longer. 
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‘YOUR MICROSCOPE SHOWS 
HOW PHOTOS ARE MADE 
‘Continued (rom page 107) 


tween the disks The distance from the disks 
‘when in position, and the open end of the bax, 
{5 just suficient to permit the handle of the 
shutter strip to clear the edge of the lid at- 
{ached to the microscope tube 

Paint the interior of the box, exposed sur- 
faces of the shutter mechanism, and all parts 
of the film-holding portion, with black India 
{nk, to. prevent reflection. In_ fastening the 
shuiter in position, frst cement three or four 
Pieces of cardboard tothe inside surface of 
he box to form ledges Then cement the shut- 
ter against the ledges, run a length of beavy 
cord around the crack between shutter and 
box sides, and apply a coat of black lacquer, 
‘asphalt. varnish, or similar sealer to make the 
joint perfectly ‘Vight-tight. Final the 
ends of the shutter-arm slot shut" and 
‘and. your camera is ready to ws. 


“open, 


‘OU can use in it any type of thirty-five 
nillimeter motion-picture film, or other 
film cut to suitable size. However, there are 
Several advantages in using. positive motion= 
Picture film for most work. This film is cheap- 
fF than nezative stock, IL is not sensitive to 
all colors of light, which enables it to produce 
sharper Images, when used. with microscope 
lense nol corrected for photography, than 
A material sensitive to all colors. Pestive film 
‘can be handled by a Wratten safelight lamp, 
ype OA), ‘which gives an_orange-yellow 
Tight. Tt produces a Very fine-grained image 
even with ordinary developers. And, final 
I's fairly contrastive under mont conditions, 
Which is of adv 
Another excellent film, when red and orange 
color-sensitivity is, desired, is quarter-speed 
Panchromatic, which must be. handled in 
darkness or by a special green safelight lamp. 
‘When yellow or green filters are used—these 
produce a sharper imaze with ordinary micro- 
Scope lenses—arthochromatic film is best. 
‘Althoush good results can be obtained by 
developing. penitive film in. ordinary devel 
oper the employment of fine-tran deve 
‘oper is advisable for other tezative materals 
‘The so-alledboras developers are moderately 
fine-erain in action. However, for 


posts runs, & parapenyice-dealae do 


ows: Water (about 125 degrees F.), fourteen 
‘ounces; sodium sulphite, $85. grains; para- 
Dhenylene-diamine, sixty-five grains; and gly 
ine, eighty zratas 

Ect the solution stand for at least twenty 
four hours after misine. Filter before ws 
Tecan be wed over and over for several 
weeks, of even months, Develop twenty min- 
Utes ak seventy degrees F. Ifthe highly purified 
paraphenylene-diamine hydrochloride, known 
as PDH, i wed, it may be necesary to in- 
frease, perhaps even double, the time. Keep 
this developer off your hands 


N THE matter of special devdoper for 
tive ‘motion picture film, q 
coume f to consult the mancfactarer of the 
fim being used. However, if you Want to Ury 
4 fasterorking developer, which also. is ex 
fcllent for most printing the follow 
fn Yormla will be of interest: Water (70 de- 
frees F) sixteen ounces; meto, teen trains; 
Sccium saphite, one-fourth oumce;_hydro= 
{uinone, fifteen grains; sodium carbonate, 200, 
Stains; and. potassium bromide, ten-percent 
Solution, fifteen to thirty drops 
Develop unt the imaze looks dense enowsh 
by tranamitted light, whieh ‘sally wall Te 
‘ge from one to three minstes 
Previous article of this senes have discussed 
the se of filters, substase”diapirazms and 
‘ther means of improving the operation of the 
‘lcroseope for making picture. 
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Become an 


Expert Accountant 


The profession that pays 
‘The demand for skilled nccountants—men acho 
really kono their business increaning rapidly, 
New state and federal legislation requires much 
‘are, and more efficient accounting frum bus- 
‘heen ig and small,” Corporations are in con- 


rove, thelr” qualifications 
h of business are rapidly promo 


figures, 


Send for Free Book— 
“Accountancy, the Profession That Pays” 
Why Ie the other fellow walk away with the 
‘eter Johy when Fightin your gn home Yo 
Sse yourel fr aul oar Ghia 
nab grow 
Under the Late Prem Matha you cn 
ire thoro understanding of Higher Ae 
fluntancy, mater its fundamental prieiet 
come export inthe practical appieation of 
{how princigien this without loung a hott 
from work or dllar of pay. 

‘Your training willbe under the direct super: 
visio of sal of hal organisation 
Teanagement speciality busineneefilency 
{pincers and Certiied Puble Accountants, 

Treliminary nowiedge of bookkeeping a 
rnccmary Our fr bosk on as 
{eliyexplsea tow we train you fom 
{p. or from where you now are, according ts 
Jour inva mead Law con ensy term 

If you are data with your preset lye 

low then wii ea 


TA SALLE EXTENSION UNIVERSITY. 
Schact That Has Trained Over 1,200 €.. A's 
Bepeiaes Hi 


iin ia _ 
Iovether mithecryaf“Accountaney 
‘Protension that Pays." without 


{herr tnparant lof bani It 
[nterested fm oneel the fields Celow check and mal, 
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Learn Profit! MIDGET MOTORED MODELS 
RACE IN AIR AND WATER 


(Continued from pase 28) 


of the mother skiff, leaving a curving trail of 
foam behind. The race ison. 

Tn some contests, the average speed for five 
laps. determines the winner. In. others, the 
fastest time made on any single circuit is the 
basis of the decision. Each boat runs nil its 
I gives out. Then it is reeled im and the 
st entry charges off in an attempt to better 
its mark 

‘Speeds of from twenty to twenty-five miles 
‘an hour are common. Unofficial reports from 
England tell ofa thirty-nine-inch model with Plastex Industries 
a twelve-inch beam that was clocked at forty- | Dept.2, 1088 Washington Avenue, 
fight mile an hour when its single-cylinder 


power plant was driving it at top speed. Learn 7 
mare mae eran yf 415113, 
Borg i compra oe —— at Home 
Se Bete cet me 


TS power plant has a single cylinder of 
ray iro with a detachable cylinder 
head of aluminum alloy, Water for cooling it 
pening. at 
through 
the pro. 


peers, 
‘Oftentimes, the compression rat 
two-cycle, single-cylinder power pl 
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pi wading poy 
topped pole at the center of the pond forms son tears th Cen 
Revhub’ about which the racing boats whit 
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winning racer. In this year's Walter, Elli 


iss 


‘Trophy race, Theodore Scholl's “Blackbaw'  seeertgaion Prepare auch to spare tine. 
Started off si a temic cip. It was studding | Sammmetige: fe, eeqnese aepecere tact 
i over the water at more than thirty miles fom = 
oat ag ee hour, when it suddenly nose-dived below the “AueniGaN seuGoL oF rwoToonarwy 
EEE DOOM Uh Siarreastact = surface with a loud hiss. Another entry was | 2608 Mtehtenn Are “Beotsta00 Grong: tteal 


traveling at peak speed when it struck a small | “Always mention Popular SCIENCE 


floating object. It hurted into the air, turned ‘ " 
fover, and landed upside doven, out of the race. | MONTHLY when answering adver- 
tisements in this magazine. 
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‘Consequently, some mode makers try to 
safeguard their boste bya 
WANTED sanBRanch luminum tube to the tem 
PUAN TAGES | if the model sets loose, the engine can be 
Stopped by hitting the switch with a sweep of 
3 bamboo pole. 

Another plaa is being tried out by nineteen 
year-old Lathiel Morris, Jr, a Venice, Cali 
enthusiast, He is experimenting with ra 
Control so he can govern the maneuvers of his 
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LIQUID FROST 


MIDGET MOTORED MODELS 
RACE IN AIR AND WATER 


Morris desizned and built perfect little four- 
Tiches Tong and seven inches high. He spent 


Completing the engine. It is made largely of 
Sluminum alloy and has a bore and stroke of 
‘one and one sixteenth inches 

‘In designing and testing these midget racers, 
hobbyists are learning things which may prove 
of value when applied to larger craft. For in 
Stance, one California builder has discovered 
that a'flat, horizontal fn, placed on the strut 
hack of the propeller, will end porpoising, or 
bucking, without reducing speed 
‘Similarly, in the field of airplanes, eas mod- 
sare leading the way to new discoveries. 18 
Kovels machine, the center of gravity. is 
placed fifty percent back from the leading 
fcige of the main wing, instead of thirty per 
fent as in customary on most full-size ships 
Tn addition, the area of the tail surface is tn- 
creased to ‘thirty percent that of the main 
wing, The result, tests have shown, is stall- 
proof ship. Time and again, as the plane has 
Fest speed in elimbing too steeply, it has sim- 
ply floated downward in a gentle curve, in- 
Stead of stalling and diving violently in the 
‘manner of the conventional airplane, 


oO 


climbing steeply 
cat out a5 the raul of 

Instead of diving and ism 
Diy leveled off and ahd to normal lading 
Je innovation which has made Kovels pane 
‘irtuallyTooipot could te applied to large 
Tachines a wel 

oth in the wort of racing miniature Mis 
Americas and in fying planes powered with 
zeal gasoline engine, enthusiasts are ey 
Trentng with & thowand and one innovation 
Ke'a result, their hobby ie turning nto some- 
‘hing more than a sport packed with this 
tod fan It le deylopng nko s proving weed 
for new ideas, ideas tat some ay tay be of 
foeeaching importance 


FIND CARBON MONOXIDE 
IN TOBACCO SMOKE 


‘Tnose who object to siting in a smoke- 
laden atmosphere may find support from a re 
cent experiment at the U. S. Bureau of Mines, 
in'which three research ‘workers shut them: 
selves up in an unventilated chamber and 
smoked sity cigarettes, twenty-four cigars, 
land an ounce of pipe tobacco. Their dscom- 
fort was explained when air analyses showed 
the presence of both carbon dioxide and car- 
bon 'monoside, and blood tests showed that 
the subjects absorbed as much of the latter, 
Poisonous gas as would be the case in walking 
Along a street concested with heavy” trafic 


TOBACCO PLANTS SHOW 
SOIL DEFICIENCIES 


‘Testing soll by growing tobacco plants in 
it, asa substitute for elaborate chemical analy 
sis, is a possibilty sugested by recent U. 5. 
Department of Agriculture experiments. Ab- 
sence of a5y one of ine exential elements for 
the growth of crops, the tests show, gives the 
broad, sensitive tobacco leaves a distinctive 


appearance. Shortage of nitroren tinges the 
‘whole plant an abnormally light ureen color. 


X deficleney of phosphorus, on the other hand, 
fives it an extremely dark green hue. When 
Calcium is missing, tips of young leaves form. 
ing the bud take’on a characteristic hooked 
appearance. Equally telltale sisns denote a 
Jack of potassium, magnesium, boron, sulphur, 
manganese, and iron, 


———————————— 


cylinder, four-cycle motor which is only ten | 


‘more than a year in his back-yard workshop | 
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NO ALKALIES FOR 
ACID INDIGESTION! 


“MILLIONS have found they do not need to 
‘drench their stomach with strong. caustic 
alkalies, Physicians have said this habit often 
brings further acid indigestion. So much more 
sale and sensible to simply carry a roll of 
‘ums in your pocket Munch Sor & alter meals 
or ‘whenevee, troubled: by. heartburn, as, 
lomach. ‘Try. them when You feel ‘the 
last night's party, or when you smoke 

1. Tuma contain m wonder(al antacid 
izes acid tn the stomach, but 
fever over-alkalizes stomach or blood. Pleasant 
{to eat-as candy. Only 10e at any drug store. 
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TRAINED EYES IDENTIFY 
100,000 HUES 


(Continued from 2) 
0 you and refuse to give his opinion. For it 
{5 impossible to judge a color accurately, wil 
rare exceptions, except by actual comparison 
‘with another color sample. 

Behind the necktie of dress you are wear- 
Ing may be thousands of dollars worth of dye 
testing, to make sure that the colors will not 
do a quick-chanze or disappearing act under 
Conditions they are likely to encounter. After 
the color expert's eyes have found a certain 
ddye sample satisfactory as far as hue is con- 
‘cerned, the dye has to go through a long series 
Of fastoess tests, which reveal whetber or not 
ic will retain its color in the face of severe 

"The dye is applied to different fabric sam- 
ples in various ways. Perhaps the colar would 
bevalfected by using a copper kettle for dye~ 
ing: This must be determined by actual test, 
Maybe it will fade when the cloth is wet with 
perspiration. Tt is therefore tested by being 
Subjected to synthetic sweat. Several washing 
‘methods are ted, . 
peratures. The effect of bleaches such a8 0 
‘sed by laundries Is determined. The samples 
are ironed at different temperatures. 


N SHORT, the dye is tested in every con- 
‘eivable way, to determine just how it will 
behave. The rests ofa series of tests are e 


Lined into a novel record, which consists of a 
rip of cloth on which all the test pieces are 
fewed, together’ with necessary information. 
Some of these test reports reach a length of 
fien feet. 

Many important dyes formerly were im- 
ported from other countries; but today the 


TIKE three percent of the dye material used In 
the United States is imported. and most of 
this is of the nature of specialties, protected 
Dy: patents 

Prequently, the itr a new prod- 
vet depends ‘om the ty of dyes for 
Coloring it. Chemists have produced many new 
‘promising plastic materials which are be- 
ing kept off the market because successful dyes 
fd methods for coloring them have not been 
perfected. Dye chemists are at work, and the 
few materials will appear in due time; for it 
seldom that the modern color wizard must 
admit defeat 

Sometimes, however, the dye expert must 
say "Tt can’t. be done.” Dr. Rose. receives 
fumerous requests for compounds that will 
“dye something light.” This is an imposibil- 

i, because the addition of any dye always 
ddaskens the material; that is it always makes 
the material absorb more light than it did be- 
fore. The only way to make anything lighter 
is to bleach it or otherwise remove the color, 


N THE matter of paper, the dye chemist 

seems to violate this rule. Did you know 
that every piece of paper produced, even the 
white, i dyed? Natural cellulose’ of ‘wood 
Pulp from which paper is made has a yellow 
Eh ‘hue, possibly with some other color pres 
‘ent. To render the paper more white in ap 
pearance, a dye of a complementary color is 
(sed, That is, a color i used that, when com- 
bined with the color already preseat, will pro- 
dduce white. Thus, a yellowish paper i treated 
with blue dye to make it white, just as the 
Thundress adds blucing to the rinse water to 
make yellowish clothes whiter 

Although this dyeing of paper makes it 
whiter, it actually makes it les bright. To the 
‘ordinary eye, however, the increased white 
bess more than makes up for the sight loss of 
brightness. Tests with a, photo-electric cell 
can reveal startling facts about paper samples 
‘Thus, of two sam- (Continued on page 115) 
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TRAINED EYES IDENTIFY 
100,000 HUES 
(Continue pase 114) 


ples, one may be whiter than the other to the 
Fiuman eye, but actually less bright to the 
ceetric eye, Sometimes, the quantity of dye 
tused for tinting paper is very small. In one in- 
Stanee, three sixteenths of an ounce of blue 
and one sisty-fourth of an ounce of red dye 
‘was used for every 1/000 pounds of dry wood 


ip. 

‘Dyes are put to so many uses that the Du 
Pont laboratory must carry on research in 
many diections, In the laboratory are found 
machines for printing dens on cloth with 
fample dyes; equipment for duplicating, on a 
mall scale the dyeing processes used in'mak- 
Ing lethet goods; miniature paper-making 
Plants, and Various pieces of equipment for 
Being oF developing Colors. 


ice inode dye abortory or plant 
wsing‘erain Kinds of dyes tht the dye 
Solin may be colores, whe the fiisbed 
tera a, ve og eg a 
‘sl ane color may produce a color enirly 
‘Derent when applied to a material, The $0 
{Siled vat and tmnluble tz colors are pe- 
falar (nth respect: Inthe vt proces, the 
tye which may be of one ear fa slon, 
{Phang chemicaiy after i nth cloth, 
to proce the dere colo. In napbol dye: 
Jee seuble nz colors, clin mate 
Taare combined to for colored dye mole 
es whch are rly embedded In the Bers 
ot the oth, Cols are sped or developed With 
eum getic ned and ther tenttat 
“ilie fom thle widespread we for coloe- 
tng loth and paper, and, making. pining 
Tels dyes ind mamerbs other nterting aps | er 


Tinding sewer leaks, and checking the flow of 
other underground waters, fluorescein, a wel- 
Known dye that gives off greenish-yellow 
low when acted upon by light, is used. The 
fiverage person can detect one part of fluores 
fein in 100,900,000 parts of water. 

“Modern photography would be handicapped 
seriously without certain dyes wed for mak- 
{ng films and plates sensitive to green, yellow, 
and red light. Embalming fluid, largely com- 

eda formaldetiyde, is colored so that em- 

imed bodies will Took pink and therefore 
more lifelike. ‘The United States Department 
fof Agriculture requires that certain Imported 
feeds be dyed so. that farmers can identify 
them, One method commonly wed for dye- 
fing seed 1s to mix it with the dye solution in 
an ordinary concrete mixer. In garages and 
machine shops, a paste containing a dye com= 
monly known as “bearing blue” is used to test 
the trueness of ‘bearings and other surfaces 
that slide over each other. 


Not eng a, De Ros ced equ 
for dyes that would withstand the weather 
sehen applied tothe feathers of living chickes. 
‘The rhickens were to be marked so that they 
Could. be identiied ‘during certain scientine 
‘experiments 

TAmong tie most wmual wes for dyes 
the production of artifical clouds In Ensland, 
Such Gouds of various colors are wed In con 
tection with the projection of aerial adver- 
ements by means of giant magic lanterns 

“The jackets around Hotdog are colored 
with's harmless dye to make them fook more 
Zppalang Peis and wept comm ae 
fiven a more attractive color by dyeing their 
‘shells. ie 

‘in fact, if dyes were removed suddenly 
from modern inustry, the world would. be 
uch more drab and dreary than it. And i 
ature, ages ago, bad not bullt'a marvelous 
‘lor-senitive mechanism into the human eve, 
Scence might sil be tying to Gnd a con” 
‘enlent and reliable way of matching colors 


a 


NE thing that catches the eye of the vis- | PUCCUET ig cL Mubrrerceed 
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ARE YOU DRIVING A 
ROLLING ICE BOX? 
(Continued from pase 3 


‘motor happens to be running on a pretty 
thick mixture, the heater pipes may get near 
ly red hot after a long pull up a mountain 
road, and if anything that'll burn is touch 
fm, off she soes!” 

“Doesnt look as if it's really safe to use 
cechaust heat, thea, does it?” Harkins com- 
mented, 

“Not unless you can set rid of those two 
possibilities. One way would be to use the 
fehaust heat to boil water and send. the 
Steam through a small radiator.” 


“7 WAS thinking of installing a hot-water 

heater in the car T had last year,” said 
‘Harkins, "but a friend of mine put one in his 
car and’ it didn't work so well. On fairly 
warm days he got too much beat, and on 
old days there was hardly any..‘Then, an- 
other fellow put ove in and be didn’t eet any 
heat to speak of in any kind of weather. I 
fess the hot-water beaters may be safe but 
‘ot s0 good at heating. 

“You're all wrong there.” Gus maintained. 
“Til the car makers get wise to the fact that 
‘every car used anywhere in this country ex- 
expt the South ought to have a built-in beat 
fing system, one of the best solutions is the 
totowatr Heating nis that are sold separate 
Wy oe instalation in any ea 

“Come over here and Til show you why 
those two outfits you mention didn't work,” 
said Gus as he led the way to a sedan, opened 
the door to the drivers compartment, and 
lifted the hood on one side. 

jow, here;” he explained, 
rectangular fitting under the dash, 


tor on the front of 
exactly what it 1s. 
ferent styles of these 
at all kinds of 
{you heat, but, of 
trodes are Deiter 
“They all have a builtin electric fan that 
‘operates from the car's battery—takes. very 
little juice—and most of them have shutters 
of one type OF another 30 you can control the 
direction und strength of the blast of hot 
tit blown theoush the fins of the heater. 
‘What makes the water circulate through 
those pipes to the heater?” Harkins inquired, 
as be ‘under the hood and noted the 
two pipes that led forward from the heater 
and connected into the cooling system. "Seems 
to me that heating radiator is below the level 
‘of the top of the cars radiator. Besides, the 
Pipes saz down so far there couldn't be’ any 
fatural citculation as there is in a hot-water 
hhouse-heating. plant.” 


ae 
& 
i 
E 
& 
Ra 


WAS just coming to that,” Gus went on 
“and the answer is right in this fitting 
He placed his finzers on a tubular metal sec~ 
tion connected into the upper hose of the mo- 
tors cooling system above the junction of one 


is the only time you want the beater to do 
business, the valve never stays open all the 
way; iat eat the wales pcm deve 

the circulating pump forces some 
the ‘linder 


thot water from: the jackets 
through the car-heater coils” 

“My engine has a thermostatic control, so 
T won't need one of those.” Harkins observed, 

“You certainly will,” Gus aserted. “The 
thermostat on your car is fitted into the top 
of the engine block and there's no way of 
fonnecting the pipe to the ear heater 50 
that thermostat "(Continued om page 117) 
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ARE YOU DRIVING A 
ROLLING ICE BOX? 
) 


divert any water into the heater pipe 
“Look here.” he weat on. "If the flow 
of water is shut off by the thermostat before 
Ht starts to flow into the bose, there cer~ 
tainly can't be any pressure to force water 
{nto 'n branch ine. Probably the lack of a 
Droperly placed thermostat was what was 
twrong with your friend's car—the fellow who 
‘Rot heat on hot days and none on cold days, 
OM course, when a ear is going reasonably 
fast, there Is enough pressure in the Up 
hhosé connection of the’ engine to cause a lit- 
tle cireulation through the heater, so. when 
ye Tesular thermostat opened all the way 
‘a warm day, the heater got busy, On a 


real cold lay, when be etd eat the ther- 
miostat didn't open all the way, there was les 
Dresure in the upper hose and the litle bit 
Of hot water that stil circulated dida’t do 
any good.” 


STF YOU get water, circulation through 

the heater when you're going at fair speed 
and the thermostat is open all the way, why 
hot just take-out all the thermostats and let 
t'go at that?” Harkins sugested, 

Gos smiled. "That would spoil things for 
fair, On cold days when you wanted. heat, 
the fast water eireulation would keep all the 
water, and the engine as Well, so cold you 
wouldn't get enough beat out of the out 
fit to warm a flea,” 

“Now T begin to see ity” Harkins said. “If 
‘you have a special thermostat on the job you 
Actually get a little more circulation of ‘hot 

rater—and the thermostat will make sure it 
i hot—through the ear heater on cold days 
than you do on warm days, Is that how it 
works out?” 


“that's the general effect," Gus agreed. 
“Of course, you control the amount of heat 
you get in the car by regulating the shut- 
ters and by turning on and off the electric 
fan that blows air through the heater. And 
iC shouldn't be much of a job to have the 
‘operation controlled thermostatically, too. 
“How about the fellow mentioned who 
didn't get any heat at all in any Kind of 
‘weather? What was the matter with Ais out- 


fit?” "Harkins asked, 

“Assuming it was properly installed, and 
cone of the feed pipes wasn't clogged up.” 
Gs rele, “then IS prety sure that the 
heater itsell was altlocked. Every one of 
theie hot-water heaters has a little valve at 
the top to let out the air, the same as you 
have at the top of every hot-water radiator 
fn the house-heating. system. You have to 
Tet the accumulated ait out every so. often 
fr the eirevation stops.” 


M7 OUGHT to have figured out it was some- 
lke tha.” said Harkins, a bit sheep- 
ly. "Hl bring the car in next ‘week, when 
8 spare it, and have you pat in one of 
thote heaters 
“You won't rearet it," Gus smiled, “T never 
saw aman yet who once owned a car with a 
real heater who was willing to go back to a 
rolling fee box ain 


STEEL IS PLATED WITH 
BRIGHT ZINC COATING 


Prarecten after a long period of research, 
a new electroplating process deposits & bright 
fine surface On articles of steel and renders 
them rustproot. The developers of the pro- 
cess claim that it meets the present-day need 
for 4 more economical method of making 


steel rust-proof while at the same 
it'a bright, decorative appearance. They ex- 
pect “bright zing,” as the finish is called, to 
End widespread. use in the automobile and 
rilio fields, and in many other industries, 
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CAN YOU PROVE WHO YOU ARE? 


many hospitals, the fingerprints of the mother 
‘and the footprints of the baby are placed on a 
‘ard in the maternity ward to insure against 
rmix-ups. Other methods of insuring that the 
Fight mother gets the right baby, include plac- 
ing tags and beads on babies to identify them 
‘and. stenciing numbers on their skins by 
means of mild, nonirritating sunburns pro- 
duced with an ‘ultra-violet lamp. 

‘A few years ago, fingerprints and a queer 
twist of fate solved a carefully planned fake 
Sicide ease at an eastern resort. 

‘After a busy Sunday, attendants at the Far 
Rockaway, 


{al drowning or suicide. Police were called and 
found a business card in one of the pockets 
Ieidentifed the man and led to the dicovery 
that he carried considerable insurance. Tmme- 
diately, the police were suspicious but weeks 
‘went by without a trace of the mising’ man. 


HEN, on a main street in Montreal, Can- 

‘ada, an automobile ran down a pedestrian 
‘and he’ was carried unconscious tothe hos 
pital. In trying to identify the victim, police 
Found a packet of clippings in one pocket re- 
lating, to the Far Rockaway disappearance, 
‘The description of the missing man. and the 
appearance of the victim tallied exactly. Fin- 
Rerprints proved his identity. beyond the 
Shadow of a doubt and he confessed that be 
had taken two suits to the beach and left one 
In the locker room as part of a plot to mulet 
the insurance company. 

Tn connection with fingerprint, work, an 
eastern expert reel announced he had di 
covered method of injecting special chem- 
{cals into the ball of the finger in order to ob- 
tain perfect fingerprints from bodies which 
have lain unburied for many days. 

‘Wriggling thumbs, not long ago, helped a 


New Jersey. Three times he stood u 
extended his arms, and wrigsled his thumbs 
‘until they projected. at right angles to his 
hhands, apparently dislocated at the joint. Two 
medical ‘experts testified that the claimant's 
mother, acknowledged 10 be the daughter of 
the mah who had set up the trust fund for his 
frandehildren, had. sullered from congenital 
Aislocation of the thumbs, the same rare con 
dition the man had shown the jury 

1 other cases, a combination of hereditary 
characteristics, such a8 the shape of the head, 
the nose, the ears, are used in court to show 
relationship and prove identity 


HREE years aso, the New York criminolo- 

fist, Dr. Theron W. Kilmer, announced in 
Portisk Scuxce Moxruty a system for 
classifying human ears. Tt culminated ten years 
‘of research during which thowsands of ear 
pictures were taken and compared. Kilmer’ 
‘work has been the basis of further study by 
scientists and police officials. At the Univer- 
sity of Vermont, for example, Prof. Henry F. 
Perkins has listed 150 characteristic forms of 
‘ears, certain ones appearing ina family from 
fencration 10. generation, 

"The color of your eyes and the number and 
direction of the whorls in your hair are other 
Simple traits that have a ditect bearing on 
your identity. 

in the work of compasing eye colors ex 

perts employ a special chart containing forty 
Tides of toc aod graye and browns They 
range from albino to darkest brown. Parents 
with “genetically blue” eyes, that is, entirely 
licking in brown pigment, never have brown 
eved children. 

‘As for your hair, whether the whorl, or 
crown, turns clockwise oF counterclockwie is 
of vital importance. Prof, Felix Bernstein, of 


Columbia University, has established the fact 
that the direction of the whorl is inherited, 
Also, double whorls, or two crowns, form at 
other hereditary distinguishing mark, 

Recently, marvelous work has been accom- 
plished in festoring bodies as an identification 
Sid. With moulase, ‘chemicals, and make-up 
materials, police specialists in several citi. 
lave repaired badly injured faces and bodies 
‘of murder victims and helped friends iden 
tity them. 

A study of bones and an examination of 
teeth also. ive clews that help a missing- 
[persons sleuth. In the work of the New York 
Bureau, alone, hundreds of dental charts have 
played their part in revealing identity” when 
‘ther means have failed, 


NO,2N0 castes ate exactly alike. No two 
dentists use identically: the same tech- 
fique. And cach man ean recognize his own 
handiwork. So dentist's chars, 
eth and filings in & patient's mouth, 
ten of prime importance, From an examina: 
tion of the teeth alone, on a number of cea 
sons vt of lon-azo mardem, have been 
positively identified “Time and again, the 
Sentist and the detective have Worked Kand= 
inchand 

‘The most recent and dramatic instance of 
the sart'was the solution af the "ogre murder” 
in New Vork City. 10 culminated a relentless 
sts-year search fo the fiendish slayer Who, of 
Sunday, June 31928, kidnapped and mute 
dered ten-year-old Grace Bud 

Her mother allowed her to accompany an 
clderiy ‘stranzerwho said he wanted to take 
her to a picsic. The stranger disappeared and 
the child Wwas never seen alive agai 

For si year Detective William King, who 
‘vowed never to give up the case until he had 
Solved it followed literally thousands of fase 
tlews. Finally, in December, 10\1, 4 leter ene 
fabled him to catch up with the slayer, sxty- 
five-year-old Albert H. Fith, 

"AV headquarters, Fish conievsed he had ride 
den to'n century-old, deserted mansion on the 

skirts of White Plains, N.Y, where he 
{tad murdered and dismembered’ the child 
Digging’ where he told them, detectives une 
cathed «skeleton. Doctors tested 1 as 
that of a ten-year-old sie. But that was, not 
‘enough. ‘To conver the murderer of his eime, 
ita nec prove absolutely the bones 
were those of Grace Budd. 

‘So King bezan searching to find a dental 
chart, The child had had no regular dentist 
Sand the hunt seemed hopeles. However, the 
Sctective already had proved himself = human, 
Mioodbound. He wouldnt sive up. He tried 
every clinic the Hite sir! misht have visted 
Sod at each examined the records, The res 
Was alle. He. interviewed every octal 
Service worker he could nd who had ‘been 
Stationed in the neighborhood and who might 
Have provided. dental service for the child, 
‘Azain, the result was. failure. Finally, he 
reached the Northern Dispensary, at Waverly 
Piace and Christopher ‘Street in New Work 
ity: Here, forgotten amons the records, was 
‘card bearing the name "Grace Budd.” 


RDINARILY, such cards are thrown 

‘away at the end of five years but by a 
tovist of fortune this ane had been overlooked, 
It provided the esential Tink in the chain of 
‘esidence against Fish, Without it, the diabol 
‘al killer might have escaped by’ legal tech= 
bicalit: 

‘On police records, in almost every state in 
the Union, you will find similar stories of su 
fcese—suceess achieved Uhrough the coopera- 
‘Hon of detectives and outside specialists, Crim= 
inology i learning the language of many 
Sciences, And, in. so doing, it is discovering 
‘new aids to its vital work of identification. 
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EASY EXPERIMENTS SHOW 
MOLECULES IN ACTION 


its vapor pressure to balance the external pres- 
‘sure and permit the water to bol 

‘The experiment just concluded suggests a 
useful new way to define boiling temperature. 
When is a liquid at the boiling point? By 
rough observation, you know it is boiling 
‘when rising bubbles violently agitate it 
fac A beter defo of the bata pot 
{is the highest temperature, as shown 
thermometer, to which you can raise the Tiquid 
by heating it in an open vesel. A still more 
fact definition, based on the experiment you 
have just performed, can now be given: The 
boiling potnt of a liquid is the temperature at 
which its vapor pressure equals the presure 
‘Of the atmosphere. 


TOU cas apply this wsful new method to 
measure the boiling points of various 
liquids, such as alcohol or carbon tetrachlo- 
ride. Pace a few drops of the liguid under 
test, instead of water, in your mercury pres 
Sore gate. Heat the J tbe, a8 before, in 8 
beaker of water, which should be warmed 
slowly. When the mercury columns are at the 
same level, read the temperature of the water 
{ithe beaker with a thermometer. This will 
be the boiling point of the liquid inside the 
tube 
So far you have observed the effect of vapor 
presture with apparatus that kept the vapor 
olated. Tt is an interesting fact, however, 
that the vapor of any liquid continues to ex- 
‘et its own characteristic presure, in. unal 
tered degree, reeardiess of any other vapor, 
fas, or gas mixture, such as alr, that may also 
be present. To show this, fit glass ask with 
a two-hole stopper and’ insert in one hole a 
bent glass tube with an outlet dipping into 
vvewel of water, Fill a medicine dropper with 
fasoline, alcohol, acetone, or some other vol- 
ale liquid and insert it in the remaining hole 
of the stopper. The entire apparatus must be 
sas-tight. Squeeze a drop of two of the vola- 
tile liquid into the flask, and you will see bub- 
‘les of air emerge from the tube that dips into 
water. Since the volume of air displaced out 
9f all proportion to. the minute amount of 
liquid Introduced, additional pressure in the 
flask due to the vapor pressure of the volatile 
liquid must have been Fesponsible. The liqu 
juces a vapor pressure of its own, apart 


from the prewure ‘of the air already in the 
flask, and the total presure in the vesel is the 
sum ‘of the two. 

Molecules of different substances do not 
have the same average velocity, even at the 
Same temperature. Speedy ones like those of 
hydrogen, a light gas, travel at the staggering 
speed of 'a mile a second, or faster than a 
‘fle bullet, at room temperature. Molecules of 
heavier fases or gas mistures move slower. 
‘Though it would not be possible for you to 
time the motion of an individual molecule, 
‘You can readily compare the average speeds of 
different kinds of molecules in your home lab 
oratory. The simple apparatus employed will 
also enable you to determine the specie erav- 
ity of a eas, or its density compared with air. 


'HIS set-up, known as Schilling’s appara 

tus, provides a glass tube that may be 
filed with eas, and a'smalle tube, with a tiny 
orifice at its top, through which the gas can 
escape. A diagram accompanying this article 
shows the construction of the apparatus. To 
make the orifice tube, bold a short length of 
‘ase tubing in the flame of a Bunsen burner 
lntil its bore is almost, but not quite, closed. 
‘Then connect it with rubber tubing to & glass 
Ttabe. Theoppesitebranchof the T tube passes 
through a cork into a glass tube of half-inch 
diameter, a foot or so long, which is supported 
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(Continued Jrom page 119) 


transparent ower jar, or any other con- 
enient receptacle can be pressed into service 
Two markers should be placed at different 
levels ‘on the glass tube, by twisting wire 
around it. When the jar is filled with water, 
and the rubber tube, with a screw clamp of 
pinch clamp, has been attached to the remain 
Ing branch ‘of the glass TT, the apparatus is 
ready for service 

With the clamp on the rubber tubing closed, 
raise the glass tube from the water, allowing 
it to become filed 
the vessel. At once, 


level rises correspondingly in the lower tube 
Using the second hand of a watch, start tim 


ing’ the experiment when the water level | 


reaches the fist or lower marker and note 
how long it takes to arrive at the upper ane. 
the escape of 


Smaller, When the apparatus is working prop- 
fly, record the time observed for the escape 
of the a 


repeat the experiment 
clamp and 
rough the rub- 
her tube and the ‘the apparatus 
Let plenty of time elapse for the illuminating 
ta to sweep all the ait out of the inner tube; 
then tlove the clamp. ‘pote the time for 
the water level to rie between the two mark- 
em. Tt 
{or this is that the molecules of illuminating 
fas move at a. greater average speed than 


will strike the small 

hole of the orifice tube and escape through 

rmparative density of the 

ou ean apply the known 

fact that the density of any as is invenely 

proportional to the square ofthe rate at which 
nthe orifice tube of an app 

pose, for example, that 

yee 


‘This means that the density of the iMlamina 
‘25, compared (o air, equals ity squared 

(or 500) divided by sixty squated (or 3, 

(00). The figure comes out 0.9. This 

Sspeciic gravity of the gas you have tested; in 

‘thee words, the 

‘dredths as heavy a aie 


PLANES CROSS COUNTRY 
PILOTED ONLY BY RADIO 


Fuvixo swift bombing planes cross-co 
with no human hand at the controls i 
cent accomplishment of the U. Army 
Corps, The pilot takes over the handling of 
his ship only’ during the take-off and landing, 
the major part of the fight being made under 
fadio control. The mechanism that makes the 
feat posible s a union of two previous devel- 
‘opments in aviation. One of these, the Sperry 
already in wide commercial use, at 
ly holds an airplane upon a. prese- 
lected course. The other, the Krucsi radio 
‘compass, shows when an airplane is pointed 
toward any radio station to which the device 
is tuned. By means of a newly developed "cot- 
necting link,” the seo are coordinated so that 
2 pilot has merely to tune the apparatus to the 
‘wave length of a transmitting station situated 
Ar his destination. The airplane then turns of 
its own accord toward the station, and the 
radio compass resets the robot 
ta time to compensate for wind drift 
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MAKE-BELIEVE BATTLES 


neuvers, an elaborate telephone system in- 
Stalled for the umpires enabled 150 of them, || 
Scattered over an area of 100 square miles, to 
hep each other aware of what was happen- 
ing in Hival camps. Thus an umpire, informed 
of the aiming of enemy guns, might suddenly 
plant a red fag with a. white center in the 
round and inform all the doughboys within 
0 yards, “You have been wiped out by ar- 
tillery fre” . 
‘Unnpires in airplanes By over a mimic bat- 
Uebeld, spotting white panels laid out by 
‘round umpires to indicate front lines. Once 3 
day they photograph the front lines from the | 
ir, to check the marked maps constantly seat | 
‘to the chief umpire. They 
movements of the combatant planes A. war | 
plane may bring in a valuable report, only to | 
fave an umpire rule that the plane has the- | 
oretically ‘been shot. down—and a. dismayed 
feneral has to do without the coveted infor- 
mation, 


‘commanders to work out 
lem as best they can, for Inter review 

with the umpires stt 

“Moreover, the umpires must see that if one 
army is unexpectedly successful, or meets wn 
forscen difiulties, it will not upset plans for 
subsequent war problems. If the tide of bat- 
Ue ts going the wrong way, an umpire may 
have to pull a figurative rabbit out of his hat 
{o get the troops to the place where they are 
supposed to be by nightfall. 1f necessary, he 
may trump up an imaginary bo 

nushes back the troops ot inf 
fomes. Rabbits sometimes come out of hat 
real wars, too. Of course both real and imag 
inary factors are taken into account when wn 
pires and high commanding officers et to 
‘ether to review the results 

Maneuvers like those at Pine Camp 
the men a taste of fighting under conditions 
as near to actual warfare as can be produced. 
‘They learn to fight, not only as individuals, 
Dut as members of companies, resiments, di 
visions, and Geld armies. All must. work to. 
sether in perfect harmony—infantey with ar. 
Lllery, aie forces with both—while the enemy 
tries to break up and disorganize such team- | 
work 

“To insure this, their officers not only sive | 
‘orders but explain in detail the reason for exch 
‘one. Every one of the 36000 men participa 
{ing at Pine Camp, from generals down to buck | 
Brive, Knew Just what was going on at any | 


HE high command learned some things, 
too. A new experiment was carried out 
succesfully When $000 regulars of the First 
Division, motorized with 525 troop-carrying 
trucks and twenty-five tractors, covered io 
three hours a distance that would normally be 
‘a two-day march. This maus movement ave 
‘aged thirty miles an hour and 1,800 men 
awed a given point in les than si< minutes 

How significant. Army men consider this 
“hike on wheels” is shown by the fact that 
General Doulas MacArthur, former Chief of 
Stal, announced a five-year plan to augment 
the Army's motor equipment with 18,000 new 
vehicles. Another leson showed an Army 
‘weakness; telephone messages inthe Bld often 
Suffered delays that would be costly or fatal 
in war time. By bringing out such weaknesses 
fn war games, itis possible to correct them in 
time to bring’ Army forces into perfect coordi- 
nation if need should ever arise for their de- 
fense of the nation. 
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DARING MODERN SPORTSMAN HUNTS 
WILD BEASTS WITH BOW AND ARROW 
(Continued from page 23) 


arrow straight home to its intended mark 

While hunting wild turkeys with several 
Seminole Indians among the pines of Flonda 
recently, Hill demonstrated, with posbly the 
Tongest kiling shot ever fired {rom a bow, 
how he aims, adjusts his fre, and finally ills 
‘Throush the branches he saw a horned ow! 
sitting seventy feet up on a dead limb, too far 
sdstant for the Indians to teach the bird with 
their shotguns. The bowman nocked the ar- 
row, aimed twenty feet above the bird at a 
{assl of pine needles, and loosed his arrow. 
‘The missile shot forward and up, descended In 
an are, and whizzed between the started bird's 
legs. On the secood shot, Hill aimed six inches 
higher. This arrow zipped over the owl's bead. 
For the third, be lowered his aim three inches 
and sent the arrow directly through the heart, 
the bird dropping dead to the ground. When 
he measured the distance, he found the ar- 
rows had traveled 140 yards—with deadly 


TLL uses the end of an arrow like the 

peep sight of a rifle. He draws halfway 
between the low draw of a target archer and 
his eve. At Sfty yards, he shoots point-blank. 
Beyond that distance, he elevates his bow and 
realy aims either at's fixed of an imazinary 
plot upward and slightly to the right of his 
‘quarry. He keeps both eyes fixed on the game, 
find when, out of the comer of his eyes, he 
Ses the arrow come in line with his "aiming 
point,” he lets ly. 

‘Once be rode out onto the Mohave Desert 
near California's famous Death Valley, com- 
Tissloned to kill auch wild jackasue’ a8 be 
might find. ‘These descendants of sixtcenth- 
‘century Spanish donkeys bully the desert wild 
hor ‘and mountain tions. Twice as 
fast they kill coyotes with a sin« 
le kick of their fying heels. They ox the 
Wwater holes, biting, trampling, and driving 
faitle away’ to. die’ of thirst. Weighing 800 
Pounds, these wild Jacks are real marauders of 


row, Hil It fy, string the Digaest ack 
high in the back. Erased, the animal wheeled 
to face the hunter and jumped three times 
toward him. Coally, Hill drove a second ar~ 
row behind the right ear, and a third into the 
Jeft flank as the animal spun around. Beaten 
for the first time in bis life, the wild Jack 
wheeled back with the herd, trotted 100 yards 
and dropped dead. 

"This expert has killed too, many birds and 
beasts with clean shots for his uncanny skill 
to be called luck, He bagzed an elk in Ws 
Sint 13 yard with angle ro, After 
missing a Rocky Mountain raitler at twenty 
five feet, he put the second arrow throuzh the 
reptiles neck. Again, In Florida, be shot an 
‘arrow throush another rattler at twenty feet, 
Om several “occasions be has killed birds on 
the wing, sending arrows through their bodies 
as they sped throuzh the ai. 


PPEERHAPS no experience brought hey more 
thrills apd chills than one which took place 
‘on Santa Cruz Island, of the California coast. 
Hill had gone there to hunt wild boar. For 
300 years this wild band has developed until 
ieday, with their long noses, short ears, and 
Jona hair, these six-foot boss resemble grizaly 
bears when seen from a distance. Curved 
tusks, ‘sometimes reaching ‘seven inches in 
length. jut from the lower jaws of the males. 
Atraid of no living thing, these boars will at- 
{ack ‘without provocation. More than one 
careless hunter ‘has met his death by under- 


rating the ferocity of these beasts 

Tl came face to face with 3 200-pound 
boar shortly after setting out along the tral 
‘rly one. morning Knowing that. retreat 
‘Could invite attack, he stepped forward one 
Yace, at the same time dravring his bow, At 

at instant, the bone trned Broadside, The 
turkey feathers tipping the arrow, soaked by 
th fn a then Talo, gave a fine mat 
8 the miasile leaped forward and disappeared 
in the animal's chest cavity. As second are 
row graze its rump, the boar charged, By 
Some mischance, Hill had only one arrow lett 
Knowing this. was bis last opportunity, he 
held his fie, ready to senda finaly iling shot 
fino, the head when the ‘infuriated animal 
reached the iftetnfoot deadline he had mene 
{ally sct. But the boar wavered after running 
{wcenty yards slowed, and crumpled in death 
{wrenty-ive feet from the point where Hull 
Sood ready to leap from the trail In-ease he 
fois with the one remaining arto 


LOSE, as was this cal it hardly compares 

‘with his experience" near Thermopols 
iyo, when he rode into the midst of a bu 
Ialo hard tcking & fine bul whose hide he 
sranted. There was no rife within ‘five mls 
{o'protet him in ease the wiry Indian pony 
‘nate him wile dng the ateringé ram 
Tues of lowered bead 

il found Ue hen on a smal at, hemmed 
in om two aides by low hil Ridig to. (he 
ares hl, he strung his bow and mocked a 
iow, At‘that moment) &°2/00-pound bull 
Saw him-and charged. instead of retreating, 
Hil kicked his pony toward is fnended vie 
tim, drew his arrow, and. loved i The 
Stricken buffalo chanséd from a short allo 
{or ong, bucking leaps, A® Til stopped te 
bronco to ock & second nrow second ue 
{alo chara Hil sa 
the pony's mane with 
dodged cond ras, and, on looking around 
for his fist tart, saw the young male Ing 
dhs Able ow to sive all ht aention to the 
Staring morarch ofthe herd ie red 4 orem 
‘hott as rapidly at he could’ draw and Toose 
the blant-headed arrows, peppering the ute 
{alo‘om head and ton uth, ater aly few 
tecends, the big animal galloped away, nine 
Fored bat thoroughly besten 

"The most dif game 10 stalk. with bow 
and arco, in Hil's pinion, ih wid turkey. 
Hie found a flock on a Calforna ranch, bat 
tas unable to come within shooting distance. 
So'be decided fo walt them out, Twice ily 
for thee days a even inthe morning and 
four inthe afternoon, he hid himself in brush 
hear 2 water hole, Finally e sot in a single 
thor at rabble. The arow dw straight to 

‘mark, ad the Surprid ird walked hune 

Yards into nearby undergrowth and 


pred. 
HOOTING 


into the water, which, because 
‘of the refraction of light, requires special 
iming technique, this skilled archer has killed 
alligators, water moccasins, bass, sook, nee 
sh, 


belt. This arrow is fitted with a single lily 
iron, which swivels out at one end from the 
ferrule at the bace of the arrow point, The 
Tine is ted with piano wire throush a hole in 
the middle of the lily iron, which turns cross 
Wise when a tuz of war commences 

Tn twenty minutes he has bagged twelve 
‘2, one bass, one bream, and two water moc- 
‘casi while’ standing ona bridge across a 
Florida canal. One of these snakes he cut in 
two at a distance of thirty feet. Another time, 
be killed ninety-two fish and a snake during 
a twochour “still” (Continued om page 223) 
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HUNTING WILD BEASTS 
WITH BOW AND ARROW 


« ed from page 


hunt. With heavy arrows be has killed ch 
Swimming as deep as five fest. By increasing 
the length of the heavy, stif-spined arrows 
from twenty-eight inchs to five feet and us 
ing needie-tharp.bullet-type heads, be be 
Teves he can bag finny game twelve fet down, 
wl bl fro the hshe-powerel ie 
Will penetrate effectively only two fet. 
Astatks all game, whether in the bigh- 
Jands or in the se, and never exposes himself 
nul he is ready fora kiling sbot. For in- 
ance, while hunting sting rays and, sharks 
mong the small keys off Key Largo, Flay he 
SiC up an eagle ray and dropped a tral of 
Small pieces overboard to lure sharks in to- 
Avard fand, where the water is both shallow 
and clear, ‘While waiting for sharks, he put 
‘ut ina sinall boat and sehipped an arrow into 
aUsting ray. Stung by the barb, the creature 
tmade off at express specd for deep water, a 
nile distant, Alter xpping through the water 
I short-distance, it Hopped as suddenly 3s 1 
had started. Hill pulled tn the line until only 
twenty feet of water separated him from the 
tonaer, stood in the prow of the ral craft, 
nd twanged a. moose arrow into the sting 
fay. Aller be had dispatched & third. arrow 
Through the base of is. brain, the six-foot, 
{whiplike tal lashed once and the eapive ded 


BU tigate! This bowman has sen the 
Tightningsfast creatures dodge arrows 
when they seemed to be asleep. More than 
fonce has he crept up on a ‘gator, only to have 
him slide ike an eel at the twang of the bow, 
and the arrow strike the sand. at the spot 
‘where the animal had been basking les than, 
1 second before. 

Hill drove a broadhead through one alliga- 
tor from a distance of forty yards, only to see 
hhim leap" into. the water, bent’ on ‘exape 
Knowing the habits of the creature from long 
experience the archer crowed the canal, stood 
Silently’ nearly a half-hour observing the bub- 
bles as they rose through the murky water, 
fand then drew half back, ready to loose an 
firrow when the 'yator's nove appeared. Hard 
Iy had he rased the bow when the gray nose 
Broke the surface, Hill aimed eighteen inches 
‘below it, and fired. The allyator ducked, but 
too late, and the wicked head ploughed 
through his leather hide, earrying the shaft in 
tothe tater, For a fall hour the doomed 
‘animal thrashed, then disappeared. Next day 
he, was found, dead. 

"This modern William Tell believes he can 
‘kill any’ animal with bow and arrow. Having 
taken the fiercest and largest in North Ameri 
‘a with 110-pound bows, he hopes to prove 
his “skill on ‘elephants, hippopotamuses and 
thinoceroses, He has secretly designed a bow 
And arrows of great penetrating power which 
he thinks will urn the trick. In a test be shot 
‘one of thee arrows through nine truck tires 


FFOR vs yar Ht ld the work ibe 
fecord of 0 yards. To achieve tat record 
his powerful masie pulled a 17 3-pound bow, 
Srongest ever used. He introduced shorter ar: 
Town and bows for dstance shooting abd was 
Firs to use longer feathers on hunting azrows 
trae them fy rer ewe bc ha 
ing arrows leave hs powerful bow at 
e900 ec second tnd bore through the 
{uring once foreach tn fect of fight. He Bs 
His bos. with linen thread, so strong i will 
bie pull of 600 pounds. 

fons allie arrows, sandpapering 
and sbillacking the shafts until they ae. 
Smooth as ow! grease. is concave heads, whe 
ing the sng power of» ad al 
rst the penetrating power of a 30/09 sted 
jacketed bullet. ‘The shaft measures. thee 
fishths of an iach in ameter and, with the 
Steels head, weighs 500 grains 
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AGENTS 500% PROFIT 


$1700—$1900 First Year Regular 


MEN—BOYS, 18 to 45 


ONE-DAY PAINTING 

with Pittsburgh Point Products 

aterspar Enamel i one of the 
Four quick-drying. Pit 

You can redecorate 

Painters 


fare . 
dey by evening. In addi 
‘Waterspar Enamel (for woodwork 
and furniture), there is 


WALLHIDE 


cae mention Vorciax Scmsce Mssrany then 


Ir you men like to 
Christmas — toys, furniture, bookeases 
—you have new ally this year that 
will make the finishing process a real 
joy. Waterspar One-Coat Enamel — 
the mewest in the famous line of quick: | 
drying Pittsburgh Paint Products, 
Here's am enamel that does every: 


ake things for 


thing you could ask an enamel to do, 
and does it better. Covers solidly. Dries 

to a chinalike gloss in four hours. | 
Flows with a smooth, even finish; | 
eaves no brush marks. Pleasant odor 
and while drying. 
Resists dirt and grease, washes beauti- 
is hard to mar. 

Waterspar Enamel costs no more 
than ordinary enamels. Nothing like it 
to give new life to shabby woodwork 
and furniture. Try it on your next job. 
If you don't know your Pittsburgh 
Paint dealer, look under “Paints” in 
your classified telephone directory. 


PITTSBURGH 
PLATE GLASS COMPANY 


PAINT DIVISION 
PITTSBURGH, 


PA. 


| isusually better at might than during the day. 


HERE'S THE ANSWER 


iron ore do cause poor radio reception. How- 
ever, rezardiess of locality, radio transinission 


The reason for this, it is believed, is Uhe ion 
zation of the air by the sunlight, that i, the 
light breaks down the molectles of air into 
tiny particles which are electrically charged. 
‘The effect of these ionized particles or ions is 
to absorb some of the enersy of the radio 
waves and thus reduce the Volume received 
by the radio set. 


One Squid That Flares Up 

Q—vo Aut squids protect themselves by 
sending forth an inky black substance? T have 
heard otherwise—W. C,, Bridgeport, Conn. 

2 hheteroteuthisy a squid found along 
the Italian coast, throws out a luminous se- 
cretion which envelopes it in a loud of “lire, 
The luminosity i effective for quite a time. 


Drawing Hair Lines 
Q—az mammals are supposed to have 
alt Boo whale), HEE Ollshons 
City, Ola 
‘Avriitss are the only exception to this 
rule but facts Uy are ony sparta 
ception. Many species of whale: hve'a Nery 
limited’ number ef hair inthe reion of the 
Jaw, The others which show no Rs of 
Bev inwwn to poueas baie tn the eel 
‘The white whale and the narwhal are deve 
ot hat. 


Excavating on a Big Scale 
YA. H, cana raring, ows. Meteor Cra- 
teria Artisan four Ais of len 
Ameer and neatly 0 feet dee. I i 
rated is mare thn 000.05 on feck 
ree dale 

each 


fof seven {0 forty alle a second 
And It's Not a Pig 
Q—t8 rue guinea pig a native of the Gui- 
nea costal region in Africa, as its name 
fests? What i the largest ‘extant. member 
the rodent family?—R.O, R., Springhield, Mo, 
THe guinea pig is a native rodent. of 
uth America. The capybara, also a native 
Sf South America, is the largest living rodent. 
Tt frequently exceeds three feet in length (the 
tail is insignificant) and 100 pounds in weight 


First Aid for Rubber Boots 


Q—wit you please let me have a formula 
for patching rubber boots?—A. D. H, Mobile, 
Als 

A—rur following mixture will not only 
‘cement rubber to rubber but will firmly’ fasten 
rubber to almost any other substance? Finely 


fotter'ingredient very volatile and inflam= 
sable 


All-in-One Ink Remover 


Q—cix you give me a formula for a sin- 


sle-solution’ ink" eradicator 
Chicago, TH. 

A™—a’sivcte solution that will answer for 
most inks is made by mixing equal parts of 
itric, acid and powdered alum, to which 
added an equal part of water. BY omitting the 
water, the mixture can be used as.a dry erad- 

tor. In the latter ease, the powder is spread 
er the spot and rubbed in well with the | 
ers. A few drops of water are then added 
and rubbed in, A rinsing with water completes 
the proces, 


EC. Jey 
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FIND YOUR CAR ON THIS CHART EVEREADY 


:| 2 PRESTONE 


the GUARANTEED" ANTI-FREEZE 


the cold snaps. Has no odor. Specifically guaranteed, 


ASK YOUR DEALER THIS ONE QUESTION 


SKA DEFINITE 
GUARANTEE 


ae cat $9 70 


AGALLON 


Willing 


«the best way to make a 
perfect union of two pieces 
of metal is by welding 
them together 


»+- and the best way 
to make a good cigarette 
is to WELD together the 
right quantity of different 
types of mild, ripe tobaccos 


that is just what we do in making Chesterfield Cigarettes. 


The three types of home-grown tobaccos (Bright, Burley 


and Maryland) are welded together. That is, the qualities 


of each of the three kinds are made into one kind. 


Then these three tobace 


which have been welded 


ther ave welded with aromatic Turkish tobacco. 
Mixing tobaccos is one thing; blending is another thing—but 
in order to get the best flavor and aroma, the tobaccos should 


be welded together. 


Chesterfield ... she cigarette thats MILDER 


. 
. Chesterfield... she cigarette that TASTES BETTER 


